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A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 3. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 
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(b) ELEMENT: TYPE 304 STAINLESS STEEL WIRE MESH 
Cc) SEAL: BUNA "N" 

(2) DIMENSIONS: PER DRAWING AND TABLE. 

(3) MARKING: 
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DATE CODE, OR DATE OF MANUFACTURE. 

Cc) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART 
C* PACKAGE. 
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A. OPERATING PRESSURE: 6000 PSIG AT 100°F 
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a^nterpret DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
* DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

(a) BRASS ROD - MUELLER NO. 212 ALLOY 

(2) DIMENSIONS: AS SHOWN 

(a) PACKAGE - INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES 
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INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

(a) BRASS FORGING - MUELLER NO. 1200 ALLOY 

(2) DIMENSIONS: AS SHOWN 

(3) MARKING: 

(a) PACKAGE - INTERNAL INDIVIDUAL OR COLLECTIVE PACK¬ 
AGES AND EXTERNAL PACKAGING SHALL BE MARKED WITH 
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DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRrctrpinrn ik un -n-7m?7 

B. SUPPLIER SHALL CONFORM TO*QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 
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(a) CAST BRASS 

(2) DIMENSIONS: 

(3) MARKING; 

(a) PACKAGE - INTERNAL INDIVIDUAL OR COLLECTIVE PACK¬ 
AGES AND EXTERNAL PACKAGING SHALL BE MARKED WITH 
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SUPPLIER'S NAME 
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ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THE. EGT INCURS NO RESPONS BILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHEO. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. ON CONVEY- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE USE. OR SELL AMY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

(a) WROUGHT COPPER 

(2) DIMENSIONS: AS SHOWN 

(3) MARKING: 

(a) PACKAGE - INTERNAL INDIVIDUAL OR COLLECTIVE PACK¬ 
AGES AND EXTERNAL PACKAGING SHALL BE MARKED WITH 
THE FOLLOWING INFORMATION PER MIL-STD-129; 

SUPPLIER'S NAME 

NASA DRAWING NUMBER, DASH NUMBER, AND REVISION 
LETTER. 

DATE CODE OR DATE OF MANUFACTURE. 

(b) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART 
OR PACKAGE. 


NASA 

DASH 

NUMBER 

NOMINAL 

SIZE 

A 

(REF) 

B 

(REF) 

C 

D 

MANUFACTURER'S 
PART NUMBER 
(REF) 

-001 

3/8 

.50 

.50 

,94 

,50 

1607-2 (3/8) 

-002 

1/2 

,62 

,62 

1,16 

.50 

1607-2 (1/2) 

-003 

3/4 

,88 

.88 

1.50 

.75 

1607-2 (3/4) 

-004 

1 

1.12 

1.12 

1.78 

.81 

1607-2 (1) 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


NEXT ASSY 


USED ON 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR Na__Ji£i_£i_ DATE f 




QTY 

PART OR 

NOMENCLATURE OR 

FIND 

REQD 

IDENTIFYING NO. 

DESCRIPTION 

NO. 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
* * 

DO NOT SCALE THIS DRAWING 


M I T 

INSTRUMENTATION LAB 
Cammiooc. Mass. 

i, ho. Contract NAS 9*497 


MATERIAL 

SEE REQUIREMENTS 


DRAWN dM ^ ** 

CHECKED Z+Fi 

APPROVA iffy- 4 * 
APPROVAL / 


,6-t 7-*Y 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


ELBOW - 90° STREET 
SPECIFICATION CONTROL DRAWING 


HEAT TREATMENT 

NONE 


NASA APPROVAL 


CODE IDENT NO. 


FINAL FINISH 


MIT APPROVAI 


SCALE NONE 


INCHES 

■ I . I . 


T 


SIZE 


NASA DRAWING NO. 

1010317 


WT 


SHEET 


1 0F 1 




NONE 


























REQUIREMENTS: 

1 GENERAL: 

A. INTERPRET DRAW IN6 SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
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2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: NEOPRENE RUBBER PER AMS 3209C 
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PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 
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SHALL BE MARKED WITH THE FOLLOWING INFORMATION PER MIL-STD-129; 

SUPPLIER'S NAME. 

NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 

DATE CODE, OR DATE OF MANUFACTURE. 

(b) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 



FOR INFORMATION ONLY 

CLASS B RELEASE TDH Na_i2if2—. 


-18UNF-2A 




.3810 MAX OUT OF 
.3775 ROUND .003 


NASA MANUFACTURER'S 
DASH PART NUMBER 
NUMBER (FOR REF) 

-001 A-3492 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 


.55 .33 .29 

.53 .31 .27 


MIN FULL THREAD 



PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 


APPLICATION 




UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE REQUIREMENTS 

HEAT TREATMENT 


I FINAL FINISH 













NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITEO STATES GOVERN. 
NENT THERERT INCURS NO RESPONSIRILITT NOR ANT OGLIGATIOM WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATEO. FURNISHED OR 
IN ANT WAT SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGAROEO RT IMPLICATION G« OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER ON ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO NANUFACTURE. USE. OR SELL ANT 
PATENTEO INVENTION THAT NAT IN ANT WAT RE RELATED THERETO. 



REQUIREMENTS: 

D 1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS 
IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND-1015404, CLASS 3. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

(a) 1010 STEEL 

(2) FINISH: 

(a) NICKEL PLATE 

(3) DIMENSIONS: AS SHOWN 
(4-) MARKING: 

(a) PACKAGE - INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES AND 
EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOLLOWING 
INFORMATION PER MlL-STD-129: 

C SUPPLIER'S NAME 

NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 
DATE CODE, OR DATE OF MANUFACTURE. 

(b) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. 


NASA 

DASH 

NUMBER 

FOR USI 

IN (REF) 

A 

B 

c 

B 

MANUFACTURERS 
PART NUMBER 

HOLE 

DIA. 

APPROX. MATERIAL 
THICKNESS 

MIN 

MAX 

-001 


■m 

.062 

.33 

HI 

H9 

4 

SS-48148 

-002 

HU 

wmmm 


.34 

mem 

KOI 

6 

SS-48179 

-003 

■ 111 

HEH 

.062_ 

.41 

mm i 

KOI 

6 

SS-48151 

-004 

mu 

wmm 

mm 

.44 

wmm 

KU 

6 

SS-51034 

-005 

■mi 


.062 



hh 

6 

SS-48192 


HUH 

in 

CM 

rH 

G 

.156 

.53 

HU 

Ha 

6 

SS-48154 

1_-007 

HKS-fl 

.037 

mjZEiii 

.66 

wmm 

■ca 

8 

SS-51043 


Hid 

HM 

.062 

.66 

wmm 

■ca 

8 

SS-48152 

-009 

Him 

.062 

.109 

K9 

KU 

■ca 

8 

SS-51142 

-010 

mn 

Him 

.093 

.94 

KU 

■ca 

12 

SS-51026 

-Oil 

mu 

HUH 

.109 

.94 

KU 

■ca 

12 

SS-48165 

-012 

■mi 

.062 


1.06 

KU 

■ca 

ESI 

SS-48155 

■mjn 

mn 

KEUi 

.171 

1.06 

KU 

■ca 

12 

SS-50685 

-014 

1.000 

.062 

.078 

1.16 

KU 

Ha 

EH 

SS-48143 

-015 

1.000 

.109 

.125 

1.16 

.38 

GO 

O 

G 

12 

SS-48166 


THE PART NUMBER IS THE DRAWING NUMBER PLUS THE 
APPLICABLE DASH NUMBER 


A 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
















NEXT ASSY 

USED ON 



3 


APPLICATION 


A 



FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. DATE 



QTY 

PART OR 

NOMENCLATURE OR 

FINO 

REQD 

IDENTIFYING NO. 

DESCRIPTION 

NO. 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DEdMALS ANGLES 
■± . zt .005 dt _ 

± .of 

DO NOT SCALE THIS DRAWING 


DWG MO. 


M I T 

INSTRUMENTATION LAB 
Camgridok Magg 

Contract NAS 9-497 


MATERIAL 

SEE REQUIREMENTS 


drawn 

checked £j zs Mae £4 | 


APPROVALS 




APPROVAL 



MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


PLUG BUTTON 


SPECIFICATION CONTROL DRAWING 


HEAT TREATMENT 

NONE 


FINAL FINISH 

NONE 


NASA APPROVAL 


MIT APPROVAL 


CODE IDENT NO. 


SCALE 


SIZE 


NASA DRAWING NO. 


WT 


1016333 

| SHEET 1 OF j 


9 

0 

0 









































































































B 


NOTICK — WHIN GOVERNMENT DRAWINGS SRECIT 1CATIONS OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
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A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS 
IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND-1015404, CLASS 3. 
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NOTICE — WHEN 60VEKNMINT ORAWIHGS. SPECIFICATION*. ON OTHER DATA 
ARE USEO FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED 60VERNNENT PROCUREHENT OPERATION THE UNITED STATES COVERN- 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
ARC USED FOR AlfY PURPOSE OTHER THAN IN CONNECTION W'TH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OB 
IN ANY WAV SUPPLIED THE SAID DRAWINGS SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 
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A. ' INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS IN 

ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

B. THESE CONNECTORS SHALL CONFORM TO THE REQUIREMENTS OF MIL-C-26482 
EXCEPT INSERT ARRANGEMENT AND WITH THE PARTICULAR REQUIREMENTS 
LISTED BELOW AS REFERENCE INFORMATION. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS 3. 

D. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002052 UNLESS MODIFIED OR AMENDED BY THE INSPECTION 
AND ACCEPTANCE REQUIREMENTS LISTED BELOW. 

E. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE NASA PART 
NUMBER AND REVISION LETTER, AND THE MANUFACTURER'S NAME AND/OR 

SYMBOL. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE, 
EACH CONTAINER SHALL INCLUDE THE NASA DRAWING AND DASH NUMBER PLUS THE 
REVISION LETTER. 


2. INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL CHARACTERISTICS (IN ACCORDANCE WITH THE MILITARY 
SPECIFICATION): 

(1) DIELECTRIC WITHSTANDING VOLTAGE: 1500 VRMS. 

(2) INSULATION RESISTANCE: 5000 MEGOHMS MINIMUM (500 VDC) 


B 


3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: SEE RELIABILITY NOTE: 

B. STORAGE LIFE: 1 EAR WITHOUT GROMMET DETERIORATION. 

C. CONSTRUCTION: 

(1) TYPE CONNECTOR: ENVIRONMENT SEALED BY A GROMMET AND INSERT 
WITH A STRAIN RELIEF CLAMP. SOLID SHELL WITH POSITIVE INSERT 
RETENTION. 

(2) TYPE CONTACT: SOLDER TYPE 

(3) NUMBER AND SIZE OF CONTACTS: SEE TABLE I. 

(4) COUPLING: BAYONET. 

(5) SHELL: ALUMUNUM ALLOY, PER QQ-A-591. FINISH PER MIL-F-14072, 
NUMBER E-516. 

D. RELIABILITY: CONNECTORS SHALL BE CAPABLE OF WITHSTANDING 
500 CYCLES OF ENGAGEMENT AND DISENGAGEMENT WITHOUT ELECTRICAL 
OR MECHANICAL FAILURE. 

E. ELECTRICAL: 

(1) INSULATION RESISTANCE < *125*0: 50 MEGOHMS MINIMUM (500 VDC) 

(2) .CONTACT RESISTANCE: 50 MILLIVOLTS MAXIMUM AT RATED CURRENT 

(3) CONTACT CURRENT RATING: 7.5 AMPERES. 

(4) VOLTAGE RATING: 700 VDC AND 500 VRMS AT SEA LEVEL 

(5) INSERT ARRANGEMENTS: PER TABLE I 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHIM GOVERNMENT DRAWINGS. SPCCirICATIONS OR OTHCR DATA 
ARE USEO TOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITEO STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT NAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID 0RAWIN6S. SPECIFICATIONS OR OTHCR DATA IS 
NOT TO BE RCGAROCD BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SCLL AMT 
PATENTCO INVENTION THAT MAT IN AMY WAV BE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. THESE CONNECTORS SHALL CONFORM TO THE REQUIREMENTS OF 
MIL-C-26482 WITH THE PARTICULAR REQUIREMENTS LISTED BELOW 
AS REFERENCE INFORMATION. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

D. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002052 UNLESS MODIFIED OR . 
AMENDED BY THE INSPECTION AND ACCEPTANCE REQUIREMENTS 
LISTED BELOW. 


E. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE NASA 
PART NUMBER AND REVISION LETTER, AND THE MANUFACTURER'S 
NAME AND/OR SYMBOL.. THE MANUFACTURER'S PART NUMBER MAY 
APPEAR ON THE PART OR PACKAGE. EACH CONTAINER SHALL INCLUDE 
THE NASA DRAWING AND DASH NUMBER PLUS THE REVISION LETTER. 


2. INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL CHARACTERISTICS (IN ACCORDANCE WITH THE MILITARY 
SPECIFICATION): AT SEA LEVEL 

(1) DIELECTRIC WITHSTANDING VOLTAGE: 1500 VRMS. 

(2) INSULATION RESISTANCE: 5000 MEGOHMS MINIMUM (500 VDC) 


B 


3. DESIGN REQUIRMENTS: 

A. OPERATING LIFE: SEE RELIABILITY NOTE. 

B. STORAGE LIFE: 1 YEAR WITHOUT GROMMET DETERIORATION. 

C. CONSTRUCTION: 

TYPE CONNECTOR: ENVIRONMENT SEALED BY A GROMMET AND 
INSERT WITH A RIGHT ANGLE STRAIN RELIEF CLAMP. 

SOLID SHELL WITH POSITIVE INSERT RETENTION. 

TYPE CONTACT: SOLDER TYPE. 

NUMBER AND SIZE OF CONTACTS: SEE TABLE I. 

COUPLING: BAYONET. 

SHELL: ALUMINUM ALLOY, PER QQ-A-591, FINISH PER 
MIL-F-14072, NUMBER E-516. 

Q reliability: CONNECTORS SHALL BE CAPABLE OF WITHSTANDING 
500 CYCLES OF ENGAGEMENT AND DISENGAGEMENT WITHOUT 
ELECTRICAL OR MECHANICAL FAILURE. 

£. ELECTRICAL: 

INSULATION RESISTANCE (+125° C): 50 MEGOHMS MINIMUM. 
(500VDC) 

CONTACT RESISTANCE: 50 MILLIVOLTS MAXIMUM. AT RATED CURRENT 
CONTACT CURRENT RATING: 7.5 AMPERES. 

VOLTAGE RATING: 700 VDC AND 500 VRMS. AT SEA LEVEL 
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PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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INS ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
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REQUIREMENTS: 

1 GENERAL: '* ' 

* A. GENERAL ELECTRIC PART NUMBER 9T51Y5813 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 3. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


2. INSPECTION AND ACCEPTANCE: 

A. MINIMUM MARKING: MARK PERMANENTLY AND LEGIBLY THE NASA 
KASSSSS IK2SER A!J3 REVISION LETTER, MANUFACTURER'S NAME 
AND/OR SYMBOL AND TERMINAL IDENTIFICATION. THE MANUFAC¬ 
TURER'S PART NUMBER MAY APPEAR ON PART AND PACKAGE. 

B. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 


3. DESIGN REQUIREMENTS: 

A. AMBIENT OPERATING TEMPERATURE RANGE: 0°C TO ♦65 # C 

B. ALTITUDE: 10,000 FEET OPERATING, 50,000 FEET NON-OPERATING. 




VOLTAGES AND CURRENTS 
ARE RMS VALUES UNLESS 
OTHERWISE NOTED. 
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INSPECTION TESTS 

TITLES IN PARAGRAPH COLlSgl R EFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27. 
PARAGRAPH j ____ 

D i«c5I5i C APPLY 1500 VOLTS (RMS) BETWEEN WINDING AND CASE. 

VOLTAGE APPLY 460 V0LTS » 120 CPS T0 TERMINALS HI AND H2,SECONDARY OPEN. 
RESISTANCE 10 » 000 MCG0HMS MINIMUM AT 25°C. 

FULL LOAD WITH AN INPUT (HI TO H2) OF 230 VOLTS, 50/60 CPS, THE OUTPUT VOLTAGE 
VOLTAGE TERMINALS (XI TO X2) SHALL BE 208 VOLTS ± 6.3 VOLTS W^TH A 7.21 AMP 
. _ LOAD (XI TO X2). _ - __ 

SHALL 1,01 EXCEED 55°C AT FULL LOAD. (SAMPLE INSPECTION) 
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REVISIONS . 


WOT1 CI — WHEN GOVERNMENT DRAWINGS. SPCCIPICATIONS. OR OTHER DATA 
ARE GSEO FOR ANT RNRROSE OTHER THAN IN tONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO RESPONSIDIUTT NOR ANT OGLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT NAT NAVE FORNULATEO. FURNISHED. OR 
IN ART WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO DR RCGAROED RT IMPLICATION OR OTHERWISE AS IN ANV MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEV- 
MMB ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANT 
PATENTER INVENTION THAT HAT IN ANT WAT RE RELATEO THERETO. 


DATE APPROVAL 


REQUIREMENTS: 


GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

C. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-R-27208. 


2. INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

(1) TOTAL RESISTANCE: PER TABLE (±5%) 

(2) MAXIMUM END RESISTANCE: 0 TO 1 OHM OR 0.1% RT WHICH¬ 
EVER IS GREATER. 

(3) EQUIVALENT NOISE RESISTANCE (PER FIG. 1): 100 MV MAX 

AT 1 CYCLE PER MINUTE OR LESS. 

B. MECHANICAL REQUIREMENTS: 

(1) HARDWARE: EACH RESISTOR SHALL HAVE A STANDARD HEX 
MOUNTING NUT (NO.12-28, NF-2 THD. 9/32 FLATS X .073 
THK) AND A NO.12 SPRING L0CKWASHER (.030 THK) 

(2) MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED 
/ i WITH THE MANUFACTURER’S NAME OR SYMBOL, PART NUMBER AND 

RESISTANCE VALUE. 


3. DESIGN REQUIREMENTS: 

A. POWER RATING: 5 WATTS 

B. MECHANICAL ROTATION: CONTINUOUS (A SLIP CLUTCH WILL BE 
INCLUDED.) 

C. RESOLUTION: PER TABLE. 

D. OPERATING TEMPERATURE RANGE: -55°C TO ♦200°C. 

E. ELECTRICAL ADJUSTMENT: 25 ± 5 TURNS 

F. TORQUE: 5.0 0Z. IN. MAX 

G. INSULATION RESISTANCE (500V DC): 1000 MEGOHMS MIN. 

H. DIELECTRIC STRENGTH: 800 VOLTS RMS, 60 CPS, 60 SEC. 
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NOTICK — WHIN KOVERNMINT ORA WINKS. SPECIFICATIONS. OR OTHER DATA 
ARC USIO FOR ANY FURFOSC OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED 60VERNNCNT PROCUREMENT OPERATION. THE UNITED SPATES KOVERN- 
NCNT THERERV INCURS NO RESPONSIRILITY NOR ANY ORLIKATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT NAY HAVE FORNULATEO. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINKS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RT IMPLICATION ON OTHERWISE AS IN ANY MANNER 
LICSNSINK THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INK ANY RIGHTS OR PERMISSION TO NANUFACTtfRC. USE. OR SELL ANV 
PATENTED INVENTION THAT MAY IN ANT WAV DC RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 3. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN NO 1002052. 


7 ' 

IB5C9I0I 


3. DESIGN REQUIREMENTS: 

A. MATING AND UNMATING FORCE: SHALL NOT EXCEED 
13 POUNDS. 

B. MAXIMUM OPERATING TEMPERATURE (1 AMP PER CON¬ 
TACT) 125°C (SEE NOTE 4) 

C. CURRENT RATING: 7.5 AMPERES MAX PER CONTACT 
AT REDUCED AMBIENT TEMPERATURE 

D. VOLTAGE RATING: 500 VAC RMS AT SEA LEVEL. 


_1_ ■ 

_ REVISIONS _ 

DESCRIPTION | PATS I APPROVAL 
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2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

(a) BODY: MINERAL FILLED MELAMINE PER MIL-M-14 

(b) Cun I ACTS: 

PIN-PHOSPHOR BRONZE: QQ-B-750 (COMP AND TEMPER 
TO BE SUPPLIED) 

SOCKET-PHOSPHOR BRONZE: QQ-B-750 (COMP AND 
TEMPER TO BE SUPPLIED) 

(c) NUT: BRASS PER SPEC QQ-B-626 COMP 22,1/2 HD 

(d) COUPLING EAR: PER MS24057-2, BRASS PER SPEC QQ-B- 
613 COMP 2,1/4 HD 

(a) RING COUPLING ROTATING: PER MS24120-2 PHOSPHOR- 
BRONZE PER SPEC QQ-B-750 COMP A, SPRING TEMPER. 

(2) FINISH: 

(a) HARDWARE: 

CONTACTS: 0.000030 GOLD OVER 0.00010 SILVER PER 
MIL-G-45204 TYPE II CLASS 2. 

NUT: CADMIUM PLATE PER QQ-P-416 TYPE II, CLASS 3. 

(b) COUPLING EAR: CADMIUM PLATE PER QQ-P-416 TYPE II, 
CLASS 3 

(c) RING C0UPLIN6, ROTATING: CADMIUM PLATE PER QQ-P-416 
TYPE 11, CLASS 3 

(3) DIMENSIONS: PER THIS DRAW IN6 

(4) MARKING: 

(a) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES 
AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOL¬ 
LOWING INFORMATION: 

SUPPLIER'S NAME 

NASA PART NUMBER AND REVISION LETTER 
SUPPLIER'S LOT OR SERIAL NUMBER 

(b) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PACKAGE 


FOR INFORMATION ONLY 
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CONTACT TYPE 
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C5-20S-VRN 

SOCKET 
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C5-20P-VS 

PIN (SEE NOTE 1) 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER 


NOTES: 

1. FOR SHIELD SEE MS24018 AS REQUIRED 

2. DIMENSIONS PER MS24055 

3. DIMENSIONS PER MS24056 

4. NOT FOR NEW DESIGN-FOR NEW DESIGN USE MS24055-2 
AND MS24056-2 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

1 GENERAL: 

A. INTERPRET DRAWIN6 SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. „ M „ iei „ ue 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 



INSPECTION AND ACCEPTANCE: 
A. MECHANICAL REQUIREMENTS: 


( 1 ) 


( 2 ) 

(3) 

(4) 


MATERIAL: 

(*) CLAMP: ALUMINUM ALLOY 2024 PER QQ-A-250/5 
(b) CUSHION: SYNTHETIC RUBBER PER AMS 3209 
FiniSH: 

(*) CLAMP: ANODIZE PER MIL-A-8625 
DIMENSIONS: DIMENSIONS PER DRAWING AND TABLE 
MARKING: 

(a) PIECEMARKING: PART SHALL BE PERMANENTLY AND 
LEGIBLY MARKED PER ND 1002019 WITH THE NASA 
DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACK¬ 
AGES AND EXTERNAL PACKAGING SHALL BE MARKED WITH 


THE FOLLOWING INFORMATION PER MIL-STD-129: 
SUPPLIERS NAME 

NASA DRAW IN6 NUMBER, DASH NUMBER AND REVISION 
LETTER 

DATE CODE, OR DATE OF MANUFACTURE 
(c) MANUFACTURER*S PART NUMBER MAY APPEAR ON THE PART 


OR PACKAGE. 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 


/Interpret drawing symbols, abbreviations and reference 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
* SPECIFIED IN NO 1015404, CLASS 3. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

(a) CLAMP: ALUMINUM ALLOY 2034 PER QQ-A-250/5 

(b) CUSHION: SYNTHETIC RUBBER PER AMS 3209 

(2) FINISH: 

(a) CLAMP: ANODIZE PER MIL-A-8625 

(3) DIMENSIONS: DIMENSIONS PER DRAWING AND TABLE 

(4) MARKING: 

(a) PIECEMARKING: PART SHALL BE PERMANENTLY AND 
LEGIBLY MARKED PER ND 1002019 WITH THE NASA 
DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACK¬ 
AGES AND EXTERNAL PACKAGING SHALL BE MARKED WITH 
THE FOLLOWING INFORMATION PER MIL-STD-129: 

SUPPLIER'S NAME 

NASA DRAWING NUMBER, DASH NUMBER, AND REVISION 
LETTER 

DATE CODE, OR DATE OF MANUFACTURE 

(c) MANUFACTURER’S PART NUMBER MAY APPEAR ON THE PART 
OR PACKAGE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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RCQUIREMCmTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) KATESiAL: 

(a) SAE 1010 CRS . 

(b) NEOPRENE CUSHION DUROMETER 50-60 A SCALE 

(2) FINISH: 

(a> ZINC-BLUE BftITE PROPRIETARY PLATING .0002 TO 
.0003 THICK 

(3) DIMENSIONS: PER DRAWING 

, (4) MARKING: 

1 (a) PIECEMARKING: PART SHALL BE PERMANENTLY AND 

LEGIBLY MARKED PER ND 1002019 WITH THE NASA 
DRAWING NUMBER, AND REVISION LETTER. 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACK¬ 
AGES AND EXTERNAL PACKAGING SHALL BE MARKED WITH 
THE FOLLOWING INFORMATION PER MIL-STD-129: 

SUPPLIER'S NAME 

DRAWING NUMBER, AND REVISION LETTER SPINDLE- 

DATE CODE, OR DATE OF MANUFACTURE 

(c) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART 
OR PACKA6E. 

a 

J -20 THD—- 
1 | LONG 

DASH NQ. 1 VENDOR BART NO. 

-001 T SERIES 202T 


——/rt 




-20 DIA (4) HOLES 
FOR N0.10 SCREW 


—jSO 

Ok. 


ksL* X-A 

/x/> 





//S/t? ca/zY 
/ZSS? 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICK — WMCN •OVCRNMIMT ONAWINM. SPCCIFICATIOWS. ON OTHCN DATA 
AN IIMO TO* ANT fURAOSC OTHER THAN IN CONNECTION WITH A DEFINITELY 
NLATED COVERNNCNT FROCURCNENT OPERATION THE UNITED STATES SOVERN- 
MCNT THERERT INCURS NO RESFONSlRILITT NOR ANT ORUCATION WHATSOEVER. 
ANO THE FACT THAT THE COVERNNCNT NAT HAVE FORNULATCD. FURNISHCO. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINCS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO DC RCSARDCO RT INPLICATION OR OTHERWISE AS IN ANT WANNER 
LICENSING THE HOLDEN OR ANT OTHER PERSON OR CORPORATION. OR CONVCT- 
INC ANT RICMTS OR PfRNISSION TO NANUFACTURC. NSC. OR SCLL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT DC RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NASA SPECIFICATION ND 1015404, CLASS 3, 
EXCEPT PARAGRAPH 3.2.5. 

C. THIS UNIT SHALL MEET ALL THE APPLICABLE PARAGRAPHS OF 
MIL-R-6106C WITH THE FOLLOWING QUALIFICATIONS. 


c 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: SHALL BE PERMANENTLY AND LEGIBLY MARKED 
WITH THE FOLLOWING: 

(a) MANUFACTURER'S NAME OR SYMBOL 
Cb) MANUFACTURER'S PART NUMBER 
(c) COIL VOLTAGE 
s (d) CIRCUIT DIAGRAM 

B. ELECTRICAL REQUIREMENTS: 

(1) PULL-IN VOLTAGE: 90 VRMS, 60 CPS, MAXIMUM 

(2) DROP-OUT VOLTAGE: 42*5 VRMS, 60 CPS 

(3) CONTACT VOLTAGE DROP: 200 MILLIVOLTS MAXIMUM WHEN 
TESTED AT RATED CURRENT ANO VOLTAGE. 

(4) DIELECTRIC STRENGTH: PER MlL-R-6106 

(5) INSULATION RESISTANCE: PER MlL-R-6106 


B 


3. DESIGN REQUIAMENTS: 

A. ENVIRONMENT,. LEVELS: WHEN TESTED PER MlL-R-6106 AND 
THE LEVELS S'....'ED BELOW, NO DEGRADATION SHALL OCCUR. 

(1) VIBRATION: 10 TO 500 CPS AT 10G. 

(2) SHOCK: 20 G, 11 ± 1 MILLISECONDS. 

(3) LIFE: 10,000 CYCLES AT RATED LOAD. 

(4) LOW TEMPERATURE: -35°F, 48 HOURS (NON OPERATING) 

(5) HIGH TEMPERATURE: ♦160°F, 24 HOURS (NON OPERATING) 

(6) OPERATING AMBIENT TEMPERATURE: *50*^ TO ♦85°F 
(MUST OPERATE AT 100°F FOR 1 HR. MAX) 

(7) HUMIDITY: 95% ± 5% FOR 12 HOURS WITH A 2 HOUR DRY 
OUT PERIOD AND PRIOR REMOVAL OF ALL COLLECTED 
CONDENSATION. 

B. CONTACT FORM AND SWITCHING ACTION: 1 FORM A(0NE POLE, 
SINGLE THROW, NORMALLY OPEN) WITH AUXILIARY CONTACTS 

C. SEAL: UNIT SHALL BE HERMETICALLY SEALED. 

D. COIL VOLTAGE: 115 VRMS, 60 CPS 

E. COIL RESISTANCE: 275 TO 435 OHMS OVER THE AMBIENT 
TEMPERATURE RANGE. 

F. COIL CURRENT: .150 AMPS MAXIMUM 
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__ TABLE I CONTACT RATINGS (MAX PER POLE) _ 

MAIN CONTACTS I AUXILIARY CONTACTS 

' __ VOLTAGES _ VOLTAGES _ 

LOAD 28 VDC 1115 VRMS 400 CPS I 115 VRMS 60 CPS 28 VDCj115 VRMS 400 CPS 

RESISTIVE 50 AMPERES 50 AMPERES _ 20 AMPERES 5 _5_ 

INDUCTIVE 50 AMPERES _ 22 _ 21 _ 5 _ 2 _ 

MOTOR 50 AMPERES 35 AMPERES _ 20 AMPERES _-_ 

LAMP — - — .75 .75 
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NOTICE - WHEN GOVERNMENT DRAWINC*. mClflCATI©**. ^ OTM«« DMA 
ARE USED fOR ART RIIRROK OTHER THAR IR CORRECTIOR WITH A OEflRITftT 
RELATED GOVERNMENT PROCURERERT OPERATIOR. THE URITEO IT* T “ *®i*JJ* 
RENT THERERT IRCURS RO RCSPORSIRILITT HOR O* 1 -'“In°r!.«V«lfn OR 

nT^RTVlAT^#'oPPli*EO**'n4E^M^IO**01^AWIR#E^^PECIPIC^LT^ORE OR OTHER 


REQUIREMENTS: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. _ __ 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NASA SPECIFICATION ND 1015404, CLASS 3, 
EXCEPT PARAGRAPH 3.2.5. 

C. THIS UNIT SHALL MEET ALL THE APPLICABLE PARAGRAPHS OF 
MIL-R-6106C WITH THE FOLLOWING QUALIFICATIONS. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: _ 

(1) MARKING: SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 

THE FOLLOWING: 

(a) MANUFACTURER’S NAME OR SYMBOL 

(b) MANUFACTURER’S PART NUMBER 

(c) COIL VOLTAGE 

(d) CIRCUIT DIAGRAM 

B. ELECTRICAL REQUIREMENTS: 

(1) PULL-IN VOLTAGE: 90 VRMS, 60 CPS, MAXIMUM 

(2) DROP-OUT VOLTAGE: 42 ^ VRMS * 60 CPS 

(3) .CONTACT VOLTAGE DROP: 200 MILLIVOLTS MAXIMUM WHEN 
TESTED AT RATED CURRENT AND VOLTAGE. 

(4) DIELECTRIC STRENGTH: PER MIL-R-6106 

(5) INSULATION RESISTANCE: PER MIL-R-6106 

3. DESIGN: 

A. ENVIRONMENTAL LEVELS: WHEN TESTED PER MIL-R-6106 AND 
THE LEVELS STATED BELOW, NO DEGRADATION SHALL OCCUR. 

(1) VIBRATION: 5-10 CPS AT .08” DA 

10 - 55 CPS AT .10” DA 
55 - 250 CPS AT 10 G’S 
250 - 500 CPS AT 8 G’S 
500 - 1500 CPS AT 6 G’S 

(2) SHOCK: 25G, 6 TO 9 MILLISECONDS. 

(3) LIFE: 10,000 CYCLES AT RATED LOAD. 

(4) LOW TEMPERATURE: -35°F, 48 HOURS (NON OPERATING) 

(5) HIGH TEMPERATURE: ♦160°F, 24 HOURS (NON OPERATING) 

(6) OPERATING AMBIENT TEMPERATURE: +50°F TO +85°F 
(MUST OPERATE AT 100°F FOR 1 HR. MAX) 

(7) HUMIDITY: 95% ± 5% FOR 12 HOURS WITH A 2 HOUR DRY OUT 
PERIOD AND PRIOR REMOVAL OF ALL COLLECTED CONDENSATION. 

B. CONTACT FORM AND SWITCHING ACTION: 1 FORM A (ONE POLE, 
SINGLE THROW, NORMALLY OPEN) WITH AUXILIARY CONTACTS. 

C. SEAL: UNIT SHALL BE HERMETICALLY SEALED. 
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REQUIREMENTS: 


1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002052. 

D. UNITS SHALL MEET ALL ENVIRONMENTAL REQUIREMENTS OF MIL-C-8384. 


I 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

(a) HOOD ASSY: ALUMINUM ALLOY (SPEC TO BE SUPPLIED) 

(b) INSERT: SOLID DIELECTRIC PER MIL-M-14 TYPE MFH. 

(c) JACKSCREW AND ALLIED HARDWARE: STAINLESS STEEL, 303 
OR 303 So. 

(d) GUIDE PINS, GUIDE SOCKETS AND HEX NUTS: BRASS (SPEC 
TO BE SUPPLIED) 

• (e) CONTACTS: OUTER MALE AND FEMALE: BRASS (SPEC TO BE 

SUPPLIED) 

BUSHING: POLYETHYLENE (FLAME RETARDENT) 
(SPEC TO BE SUPPLIED) 

RETAINING SPRING: BERYLLIUM COPPER ALLOY 
PER QQ-C-533. 

SOCKET PIN: BRASS (SPEC TO BE SUPPLIED) 

(2) FINISH: ' 

(a) HOOD ASSY: ANODIZED (SPEC TO BE SUPPLIED) 

(b) JACKSCREWS AND ALLIED HARDWARE: PASSIVATED. 

(c) GUIDE PINS, GUIDE SOCKETS, AND CONTACTS: .00003 
MINIMUM GOLD OVER .00020 SILVER. 

(d) RETAINING AND INNER CONTACT SPRINGS: .0001 NICKEL 
PLATING MINIMUM. 

(3) DIMENSIONS: PER DRAWING. 

(4) INSULATION RESISTANCE: 100,000 MEGOHMS AT 25°C. 

(5) MARKING: 

(a) PIECEMARKING: UNITS SHALL BE MARKED IN ACCORDANCE 
WITH ND 1002019 WITH THE MANUFACTURER’S NAME AND/OR 
SYMBOL, NASA PART NUMBER AND REVISION LETTER, AND_ 
DATE CODE OR DATE OF MANUFACTURE. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART. (SEE NOTE 3). 
PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES 
AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOL¬ 
LOWING INFORMATION: 

SUPPLIER'S NAME 

NASA PART NUMBER AND REVISION LETTER 
DATE CODE, OR DATE OF MANUFACTURE 
(c) MANUFACTURER'S PART NUMBER MAY APPEAR ON 
THE PACKAGE. 
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REQUIREMENTS*. (CONTINUED) 

3. DESIGN REQUIREMENTS: 

A. ELECTRICAL REQUIREMENTS: 

(1) CONTACT CURRENT RATING: 

13 AMPERES ALL OTHERS. 

(2) VOLTAGE RATING: 500 VOLTS RMS OR 750 VDC. 

(3) WITHSTANDING VOLTAGE: 1000 V RMS AT 70,000 FT. 
(♦) CONTACT RESISTANCE: 30 MILLIVOLTS AT 5 AMP. 

(5) OPERATING TEMPERATURE: 125°C. 

(6) COUPLING MECHANISM: SCREWLOCKS. 
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NOTES: 

1. *DOES NOT INCLUDE .0625 WIDE RIDGE. 

2. CONTACT ARRANGEMENT IDENTIFICATION FOR PIN CONTACT 
CONNECTORS MIRROR IMAGE OF THAT SHOWN. 

3. CONTACTS AND PARTS TOO SMALL TO BE PIECEMARKED 
MAY BE TAGGED AND BAGGED. 

4. STRIP LENGTH SHOULD BE 3/16. 

5. MAXIMUM ALLOWABLE TORQUE FOR SCREW LOCKS IS 4 POUND 
INCHES. 

6. TO COMPLETELY TERMINATE ONE COXIAL CONDUCTOR 3 PIECES 
ARE REQUIRED; ONE INNER CONTACT, ONE OUTER CONTACT 
AND ONE HYRING. INNER AND OUTER CONTACTS IN ONE 
ASSEMBLY MUST BE OF OPPOSITE SEX. 

7. COAXIAL CONTACTS DESIGNED FOR USE WITH THE FOLLOWING 
WIRES RG-188/U, 187/U, 174/U, 161/U, 196/U, 178A/U, 
179/U AMPHENOL NO.21-598, BICC NO. T3204, T3203, 
T3202, AND T3201. 

8. SPECIAL TOOLING REQUIRED TO CRIMP, INSERT, AND WITH¬ 
DRAW CONTACTS: 

CRIMPING TOOL 
INSERTION TOOL 
WITHDRAWAL TOOL 


NOTES (CONTINUED v 

9. ALL INSERT* WILL ACCEPT EITHER PIN OR SOCKET CONTACTS. 

10. REQUIRED FOR USE WITH CABLES RG-167A/U AND RG-196/U. 

11, INSERT SHOWN FOR REFERENCE ONLY.CORRECT INSERT FOR EACH 
DASH NUMBER SHOWN IN TABLE I 
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REQUIREMENTS: 


A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002052. 

D. UNITS SHALL MEET ALL ENVIRONMENTAL REQUIREMENTS OF MIL-C-8384 



INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL* 

(a) H00DASSY: ALUMINUM ALLOY (SPEC TO BE SUPPLIED) 

(b) INSERT: SOLID DIELECTRIC PER MIL-M-14 TYPE MFH. 

(c) JACKSCREW AND ALLIED HARDWARE: STAINLESS STEEL, 303 

OR 303 Se. „„ 

(d) GUIDE PINS, GUIDE SOCKETS AND HEX NUTS: BRASS (SPEC 

TO BE SUPPLIED) 

(e) CONTACTS: OUTER MALE AND FEMALE: BRASS (SPEC TO BE 

SUPPLIED) 

BUSHING: POLYETHYLENE (FLAME RETARDENT) 
(SPEC TO BE SUPPLIED) 

RETAINING SPRING: BERYLLIUM COPPER ALLOY 
PER QQ-C-533. 

SOCKET PIN: BRASS 'SPEC TO BE SUPPLIED) 

(2) FINISH: 

(a) HOOD ASSY: ANODIZED (SPEC TO Bt SUPPLIED) 

(b) JACKSCREWS AND ALLIED HARDWARE: PASSIVATED. 

(c) GUIDE PINS, GUIDE SOCKETS, AND CONTACTS: .00003 
MINIMUM GOLD OVER .00020 SILVER. 

(d) RETAINING AND INNER CONTACT SPRINGS: .0001 NICKEL 
PLATING MINIMUM. 

(3) DIMENSIONS: PER DRAWING. 

(4) INSULATION RESISTANCE: 100,000 MEGOHMS AT 25°C. 

(5) “^ K pH®‘ EMARK|NG{ UN(TS shall BE MARKED IN ACCORDANCE 

WITH ND 1002019 WITH THE MANUFACTURER'S NAME AND/OR 
SYMBOL, NASA PART NUMBER AND REVISION LETTER, AND 
DATE CODE OR DATE OF MANUFACTURE. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART. (SEE NOTE 3). 

(b) PACKAGE* INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES 
AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOL¬ 
LOWING INFORMATION: 

SUPPLIER'S NAME 

NASA PART NUMBER AND REVISION LETTER 

DATE CODE, OR DATE OF MANUFACTURE _ 

(c) MANUFACTURER'S PART NUMBER MAY APPEAR ON 
THE PACKAGE. 
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PATENTEO INVENTION THAT MAT IN AMT WAT NE RELATEO THERETO. 



REQUIREMENTS: (CONTINUED) 

3. DESIGN REQUIREMENTS: 

A. ELECTRICAL REQUIREMENTS: . iX 

(1) CONTACT CURRENT RATING: 5 AMPERES (COAXIAL) 

13 AMPERES ALL OTHERS. 

(2) VOLTAGE RATING: 500 VOLTS RMS OR 750 VDC. 

(3.) WITHSTANDING VOLTAGE: 1000 V RMS AT 70,000 FT. 
(♦) CONTACT RESISTANCE: 30 MILLIVOLTS AT 5 AMP. 

(5) OPERATING TEMPERATURE: 125°C. 

(6) COUPLING MECHANISM: SCREWL0CKS. 
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NOTES; 

1. DOES NOT INCLUDE .0625 WIDE RIDGE. 

2. CONTACT ARRANGEMENT IDENTIFICATION FOR PIN CONTACT 
CONNECTORS MIRROR IMAGE OF THAT SHOWN. 

3. CONTACTS AND PARTS TOO SMALL TO BE PIECEMARKED 
MAY BE TAGGED AND BAGGED. 

4. STRIP LENGTH SHOULD BE 3/16. 

5. MAXIMUM ALLOWABLE TORQUE FOR SCREW LOCKS IS 4 POUND 
INCHES. 

6. TO COMPLETELY TERMINATE ONE COXIAL CONDUCTOR 3 PIECES 

AFZ required; one inner contact, one outer contact 

AND ONE HYRING. INNER AND OUTER CONTACTS IN ONE 
ASSEMBLY MUST BE OF OPPOSITE SEX. 

7. COAXIAL CONTACTS DESIGNED FOR USE WITH THE FOLLOWING 
WIRES RG-188/U, 187/U, 174/U, 161/U, 196/U, 178A/U, 
179/U AMPHENOL NO.21-598, BICC NO. T3204, T3203, 
T3202, AND T3201. 

8. SPECIAL TOOLING REQUIRED TO CRIMP, INSERT, AND WITH¬ 
DRAW CONTACTS: 

CRIMPING TOOL 
INSERTION TOOL 
WITHDRAWAL TOOL 
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9. ALL INSERTS WILL ACCEPT EITHER PIN OR SOCKET CONTACTS. 

10. REQUIRED FOR USE WITH CABLES RG-187A/U AND RG-190/U. 

11. INSERT SHOWN FOR REFERENCE ONLY. CORRECT INSERT FOR EACH 
DASH NUMBER SHOWN IN TABLE I 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN MIL-Q-9858. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL ENVIRONMENTAL REQUIREMENTS 
OF MIL-C-8384. 


2, INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

^ j maTlRiaL: 

(a) HOOD ASSY: ALUMINUM ALLOY PER QQ-A-250/B OR QQ-A-315. 

(b) INSERT: SOLID DIELECTRIC PER MIL-M-14 TYPE MFH. 

(c) JACKSCREW AND ALLIED HARDWARE: STAINLESS STEEL, 303 OR 
303 Sex PER QQ-S-763 

(d) GUIDE PINS, GUIDE SOCKETS AND HEX NUTS: BRASS PER 
QQ-B-626, COMP 22. 

(•) CONTACTS: OUTER MALE AND FEMALE: BRASS PER QQ-B-613, 

COMP 2. 

RETAINING SPRING: BERYLLIUM COPPER ALLOY PER 
QQ-C-533. 

SOCKET AND PIN CONTACTS AND OUTER SLEEVE: BRASS 
PER QQ-B-626, COMP 11. Y 

(f) HYRING: BRASS PER ASTM-B-188. 

(g) BUSHINGS AND INNER SLEEVES: POLYETHYLENE, FLAME RETARDANT, 

PER ASTM-D-635. —- 

( 2 ) FINISH: 

(a) HOOD ASSY: ANODIZED, GOLD CHROMATE PER MIL-C-5541. 

(b) JACKSCREWS AND ALLIED HARDWARE: PASSIVATED PER QQ-P-35. 

(c) GUIDE PINS AND GUIDE SOCKETS: .00001 MINIMUM GOLD OVER 
.00010 MINIMUM NICKEL. 

(d) RETAINING AND INKER CONTACT SPRINGS: .0001 NICKEL PLATING 
MINIMUM. 

(e) CONTACTS: .00003 MIN GOLD OVER COPPER FLASH 

(f) HYRING AND OUTER SLEEVE: TIN PLATED PER MIL-T-10727, 

TYPE I. 

(3) SOCKET CONTACT WITHDRAWAL FORCE: 2 TO 12 OUNCES MAX USING 
.0635/.0634 DIA HARDENED STEEL TEST PIN, 6 TO 10 MICROINCH 
FINISH. 

(4) INSULATION RESISTANCE: 100,000 MEGOHMS AT 25°C. 
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REQUIREMENTS: (CONTINUED) 

(5) MARKING: 

(a) PIECEMARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH 
ND 1002019 WITH THE MANUFACTURER'S NAME AND/OR SYIBOL 
AND NASA PART NUMBER. THE MANUFACTURER'S PART NUMBER 
MAY APPEAR ON THE PART. (SEE NOTE 3). 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES 
AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOLLOW¬ 
ING INFORMATION: 

SUPPLIER'S NAME 

NASA PART NUMBER AND REVISION LETTER 
DATE CODE, OR DATE OF MANUFACTURE 

(c) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PACKAGE. 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL REQUIREMENTS: 

(1) CONTACT CURRENT RATING: 5 AMPERES (COAXIAL) 13 AMPERES 
ALL OTHERS. 

(2) VOLTAGE RATING: 500 VOLTS RMS OR 750 VDC.. ,, 

(3) WITHSTANDING VOLTAGE: 500 V RMS AT 70,000 FT. f- ' 

(4) CONTACT RESISTANCE: 30 MILLIVOLTS AT 5 AMP. 

(5) OPERATING TEMPERATURE: ♦125°C, MAX 

(6) COUPLING MECHANISM: SCREWLOCKS. 
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RELATED DOTCRMMENT PAOCUAEMENT OPERATION. TME UNITER STATES ROTEPN- 
WENT THE REST INCURS NO RESPONSIRILITT NON ANT OOUSATtON WHATSOEVER 
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IN ANT WAT SUPPLIED TNC SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO SC RCCAROCD RT IMPLICATION ON OTHERWISE AS IN ANT MANNER 
LICCNSINC THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INS ANT RISHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATCNTCO INVENTION THAT MAT IN ANT WAT RE RCLATEO THERETO. 
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NOTES: 

1. DOES NOT INCLUDE .0625 WIDE RIDGE. 

2. CONTACT ARRANGEMENT SHOWN IS FOR FIGURE 2 WITH JACKSCREW 
PIN (SEE FIG 2) LOCATED IN PROPER POSITION ON CONNECTOR 
END WITH INITIATION OF LETTERS OR NUMBERS (A,B,C..j 1,2, 
3...) AS APPLICABLE. CONTACT ARRANGEMENT SHOWN IS ALSO 
MATING FACE VIEW FOR FIGURE 1 WITH JACKSCREW SOCKET (SEE 
FIG 1) LOCATED IN PROPER POSITION ON CONNECTOR END WITH 
INITIATION OF LETTERS OR NUMBERS (A,B,C..; 1,2,3...) AS 
APPLICABLE. 

3. CONTACTS AND PARTS TOO SMALL TO BE PIECEMARKED MAY BE I 

TAGGED AND BAGGED. — 

4. STRIP LENGTH SHOULD BE 3/16. — 

5. MAXIMUM ALLOWABLE TORQUE FOR SCREW LOCKS IS 4 POUND — 

INCHES. — 

6. TO COMPLETELY TERMINATE ONE COAXIAL CONDUCTOR 3 — 

PIECES ARE REQUIRED; ONE INNER CONTACT, ONE OUTER — 

CONTACT AND ONE HYRING. INNER AND OUTER CONTACTS IN _ 
ONE ASSEMBLY MUST BE OF OPPOSITE SEX. 
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NOTES: (CONTINUED) 

7. COAXIAL CONTACTS DESIGNED FOR USE WITH THE FOLLOWING WIRES 
RG-188/U, 187/U, 174/U, 161/U, 196/U, 178A/U, 179/U AMPHENOL 
NO.21-598, BICC NO. T3204, T3203, T3202, AND T3201. 

8. SPECIAL TOOLING REQUIRED TO CRIMP, INSERT, AND WITHDRAW 
CONTACTS: 

CRIMPING TOOL 
INSERTION TOOL 
WITHDRAWAL TOOL 

9. ALL INSERTS WILL ACCEPT EITHER PIN OR SOCKET CONTACTS. 

10. REQUIRED FOR USE WITH CABLES RG-78A/U AND RG-196/U. 

11. INSERT SHOWN FOR REFERENCE ONLY. CORRECT INSERT FOR EACH 
DASH NUMBER SHOWN IN TABLE I. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN MIL-Q-9858. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL ENVIRONMENTAL REQUIREMENTS 
OF MIL-C-8384. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

(a) HOOD ASSY: ALUMINUM ALLOY PER QQ-A-250/8 OR QQ-A-315. 

(b) INSERT: SOLID DIELECTRIC PER MIL-M-14 TYPE MFH. 

(c) JACKSCREW AND ALLIED HARDWARE: STAINLESS STEEL, 303 OR 
303 S e x PER QQ-S-763 

(d) GUIDE PINS, GUIDE SOCKETS AND HEX NUTS: BRASS PER 
QQ-B-626, COMP 22. 

(e) CONTACTS: OUTER MALE AND FEMALE: BRASS PER QQ-B-613, 

COMP 2 

RETAININGSPRING: BERYLLIUM COPPER ALLOY PER 
QQ-C-533. 

SOCKET AND PIN CONTACTS AND OUTER SLEEVE: BRASS 
PER QQ-B-626, COMP 11. 

(f) HYRING: BRASS PER ASTM-B-188. 

(g) BUSHINGS AND INNER SLEEVES: POLYETHYLENE, FLAME RETARDANT, 
PER ASTM-D-635. 

(2) FINISH: 

(a) HOOD ASSY: ANODIZED, GOLD CHROMATE PER MIL-C-5541. 

(b) JACKSCREWS AND ALLIED HARDWARE: PASSIVATED PER QQ-P-35. 

(c) GUIDE PINS AND GUIDE SOCKETS: .00001 MINIMUM GOLD OVER 
.00010 MINIMUM NICKEL. 

(d) RETAINING AND INNER CONTACT SPRINGS: .0001 NICKEL PLATING 
MINI MUM 

(e) CONTACTS: .00003 MIN GOLD OVER COPPER FLASH 

(f) HYRING AND OUTER SLEEVE: TIN PLATED PER MIL-T-10727, 

TYPE I. 

(3) SOCKET CONTACT WITHDRAWAL FORCE: 2 TO 12 OUNCES MAX USING 
.0635/.0634 DlA HARDENED STEEL TEST PIN, 6 TO 10 MICROINCH 
FINISH 

(4) INSULATION RESISTANCE: 100,000 MEGOHMS AT 25°C. 
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REQUIREMENTS: (CONTINUED) 

(5) MARKING: 

(a) PIECEMARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH 
ND 1002019 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL 
AND NASA PART NUMBER. THE MANUFACTURER'S PART NUMBER 
MAY APPEAR ON THE PART. (SEE NOTE 3). 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES 
AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOLLOW¬ 
ING INFORMATION: 

SUPPLIER'S NAME 

NASA PART NUMBER AND REVISION LETTER 
DATE CODE, OR DATE OF MANUFACTURE 

(c) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PACKAGE. 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL REQUIREMENTS: 

(1) CONTACT CURRENT RATING: 5 AMPERES (COAXIAL) 13 AMPERES 
ALL OTHERS. 

(2) VOLTAGE RATING: 500 VOLTS RMS OR 750 VDC. 

(3) WITHSTANDING VOLTAGE: 500 V RMS AT 70,000 FT. ' '' 

(4) CONTACT RESISTANCE: 30 MILLIVOLTS AT 5 AMP. 

(5) OPERATING TEMPERATURE: ♦125°C, MAX 

(6) COUPLING MECHANISM: SCREWL0CKS. 
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2. CONTACT ARRANGEMENT SHOWN IS FOR FIGURE 2 WITH JACKSCREW 

PIN (SEE FIG 2) LOCATED IN PROPER POSITION ON CONNECTOR 

END WITH INITIATION OF LETTERS OR NUMBERS (A,B,C..; 1,2, 

3...) AS APPLICABLE. CONTACT ARRANGEMENT SHOWN IS ALSO 

MATING FACE VIEW FOR FIGURE 1 WITH JACKSCREW SOCKET (SEE 

FIG 1) LOCATED IN PROPER POSITION ON CONNECTOR END WITH 

INITIATION OF LETTERS OR NUMBERS (A,B,C..; 1,2,3...) AS 

APPLICABLE. 

j. uuni au ia ANU PARIS 1UU SMALL TU BE PIECEMARKED MAY BE 
TAGGED AND BAGGED. 

4. STRIP LENGTH SHOULD BE 3/16. 

5. MAXIMUM ALLOWABLE TORQUE FOR SCREW LOCKS IS 4 POUND 
INCHES. 

6. TO COMPLETELY TERMINATE ONE COAXIAL CONDUCTOR 3 

PIECES ARE REQUIRED; ONE INNER CONTACT, ONE OUTER 
CONTACT AND ONE HYRING. INNER AND OUTER CONTACTS IN 
ONE ASSEMBLY MUST BE OF OPPOSITE SEX. 
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REPLACES REV D WITH CHANGE 


NOTES: (CONTINUED) 

7. COAXIAL CONTACTS DESIGNED FOR USE WITH THE FOLLOWING WIRES 
RG-188/U, 187/U, 174/U, 161/U, 196/U, 178A/U, 179/U AMPHENOL 
NO.21-598, BICC NO. T3204, T3203, T3202, AND T3201. 

8. SPECIAL TOOLING REQUIRED TO CRIMP, INSERT, AND WITHDRAW 
CONTACTS: 

CRIMPING TOOL 
INSERTION TOOL 
WITHDRAWAL TOOL 

9. ALL INSERTS WILL ACCEPT EITHER PIN OR SOCKET CONTACTS. 

10. REQUIRED FOR USE WITH CABLES RG-78A/U AND RG-196/U. 

11. INSERT SHOWN FOR REFERENCE ONLY. CORRECT INSERT FOR EACH 
DASH NUMBER SHOWN IN TABLE I. 
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DASH 288 
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-420 

CONTACT 
MALE 
NO.20 
WIRE 
BARREL 

PIN 

CONTACT 

INSERTS 


CONTACT 
FEMALE 
NO.20 
WIRE 
BARREL 


-421 


SOCKET 

CONTACT 

INSERTS 
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PART 

NUMBER 

FOR USE 
WITH 

(SEE NOTE 6) 

RCOXB055-1 

INNER 

SLEEVE 

DASH 488 

SEE NOTE 

10 

OR 

AWG 20 WIRE 

RMDXB055-1 

INNER 

SLEEVE 

DASH 288 

SEE NOTE 

10 

Y0RX090 

OUTER 

SLEEVE 

AWG 20 WIRE 

CONTACT 

MALE 

NO. 16 
WIRE 
BARREL 
RM16M-23 

PIN 

CONTACT 

INSERTS 

CONTACT 

FEMALE 

NO.16 
WIRE 
BARREL 
RC16M-23 

SOCKET 

CONTACT 

INSERTS 


TABLE II (CONTINUED) 


PART OUTLINE & DIMENSIONS 


c REPLACES REV D WITH 

CHANGE PER TDRR ZZ 6?0 


(-. 25-1 

~*\ r - 


.072 OIA. 



.0S2 d I A— 
.048 




;112 DIA MAX (REF) 


.088 DIA 1 
.100 (REF) 
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SEE NOTE 4 *°" 
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REVISIONS 


DATE I APPROVAL. 


REQUIREMENTS: 

1. GENERAL: 

A. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS 3. 

B. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-F-18327. 

C. INTERPRET DRAWIN6 SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED 
IN MIL-D-70327. 

2. INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. . 

B. SEALING: |M“EPSE IN LIQUID AS INDICATED PER MIL-F-18327. 

C. DIELECTRIC STRENGTH: 500 VOLTS (RMS) BETWEEN TERMINALS 
AN It UASfc AT AI MU^t'NbK i C HttSdUttE PtK MiL-t--! 8327. 

D. INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C PER 
MIL-F-18327. 

E. MARKING: MARK PERMANENTLY WITH THE NASA DRAWING NUMBER, 

DASH NUMBER AND REVISION LETTER PLUS ALL MARKING REQUIRE¬ 
MENTS OF MIL-F-18327. THE MANUFACTURER'S PART NUMBER MAY 
APPEAR ON THE PART AND PACKAGE. 

3. DESIGN 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-F-18327 FOR 
GRADE 4, CUSS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE 
OF 65°C. 

B. SOURCE IMPEDANCE: 10,000 OHMS. 

C. LOAD IMPEDANCE: 10,000 OPIS. 

D. WEIGHT: 2-1/4 OZ. FOR UNIK *ER FIG. I. 

1 OZ. FOR UNITS PER *f 3. II. 

E. ALTITUDE: 10,000 FEET OPERATING, 50,000 FEET NON-OPERATING. 

F. AMBIENT OPERATING TEMPERATURE RANGE: 0° TO «-65°C. 

G. PEAK WORKING VOLTAGE: 300 VOLTS BETWEEN TERMINALS AND CASE. 

H. EXCITIN6 VOLTAGE: 

(1) NOMINAL: 0.5 VOLTS. 

(2) MAXIMUM: PER TABLE II (SEE NOTE 1). 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON NO 1002034 FOR THIS DRAWING. 
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AM U**0 rON ANY HI« roil OTM«N THAN IN CONNECTION WITH A OCFINI IIT 
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REVISIONS 


DATE I APPROVAL. 
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TABLE 1 

Frequenc y response (test per specified test circuit) 

FREQUENCY I ATTENUATION (CALL OUTPUT AT 1/5 

___ CUT-OFF FREQUENCY ODB) 

1/5 CUT-OFF FREQUENCY 00B * 

AT CUT-OFF FREQUENCY LESS THAN 6 DB DOWN _ 

1.5 CUT-OFF FREQUENCY MORE THAN 30 DB DOWN _ 

1.65 CUT-OFF FREQUENCY!MORE THAN 40 OB DOWN 


NASA 

DASH CUTOFF 
NUMBER FREQUENCY(CPS) 


TABLE 11 

CASE STYLE & 
) TEST CIRCUIT 


MAXIMUM EXCITING 
VOLTAGE (SEE NOTE 1) 


TYPICAL RESPONSE CURVE LPM SERIES 
(OUTPUT AT 1/5 fc IS±0 DB) 




-1 

200 

FIG. 1 

8 VOLTS 

-2 

300 

i FIG. 1 

12 VOLTS 

-3 

5no 

FIG. 1 

20 VOLTS 

-4 

1000 

\ FIG. 1 

30 VOLTS 

-5 

1500 

“ \ fie. i — 

30 VOLTS 

-6 

2000 

. FIG. 1_ 

30 VOLTS 

-7 

3000 

FIG. 1 

30 VOLTS 

-8 

5000 

FIG. 1 

30 VOLTS 

-9 

6000 

*?ttG.2 _ 

30 VOLTS 

-10 

8000 

F,^2 

30 VOLTS 

-11 

10000 

FIG. 2 

30 VOLTS 

-12 

15000 

FIG. 2 

30 VOLTS 


NOTE 1: MAXIMUM VOLTAGE. AT THE SOURCE; NOT AT 
THE FILTER INPUT TERMINALS. 

NOTE 2: THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 
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NOTICK — WHIN NOVCRNNCNT DR A WINKS. SRCCINCATIONt. ON OTNIR DATA 
ARC UUO fOR ANT RURROSC OTNIR TNAN IN tONNCCTION WITN A OCFINITILT 
MLATCO ROVIRNNIRT PROCUREMENT OPERATION. TNI UNITID ITATIS NOVERR- 
MINT TNCRCRT INCURS NO RESPONSIBILITY NOR ANT ONLINATION WHATSOEVER: 
AND TNI TACT TNAT TNI 60VIRNNINT MAT NAVI FORNIILATIO. FURBISHED. ON 
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MOT TO M RENAROCO NT IMPLICATION ON OTNIRWISC AS IN ANT MANNIN 
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REVISIONS / 4&61 


OATS I APPROVAL 


REQUIREMENTS: 


GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
DDPQPOIRrn IN till -I1-7M97 

B. SUPPLIER SHALL CONFORM To'tHE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015+04, CLASS 3. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

(a) SHELL: ALUMINUM ALLOY (SPEC TO BE SUPPLIED) 

(b) GASKET: NEOPRENE PER MIL-R-3065 

(2) DIMENSIONS: PER DRAWING 

(3) FINISH: SHELL; SPEC TO BE SUPPLIED 

(4) MARKING: 

(a) PIECEMARKING: UNITS SHALL BE MARKED IN ACCORDANCE 
WITH ND 1002019 WITH THE MANUFACTURER'S NAME AND/OR 
SYMBOL, NASA PART NUMBER, AND REVISION LETTER, AND 
DATE CODE OR DATE OF MANUFACTURE. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART. 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE FACKAGES 
AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE 
FOLLOWING INFORMATION: 

SUPPLIER'S NAME 

NASA PART NUMBER AND REVISION LETTER 

DATE CODE, OR DATE OF MANUFACTURE 

(c) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PACKAGE. 


3. DESIGN REQUIREMENTS: 

A. FOR USE WITH 1016372 AS POLARIZING SHELL FOR RECTANGULAR 
CONNECTORS 
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ND 1002034 FOR THIS DRAWING. 
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A 
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.505 

Kej 
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.880 
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.573 
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E 
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B 
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.682 

.573 
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C 
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% RATED POWER 


SYM 


DESCRIPTION 


DATE 


APPROVAL 


4 

AM UtCO FOR ANT FURFOSI OTHER THAN IN CONNECTION WITH A DEFINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANT ORLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OS 
•N ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA II 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
' IMG ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OH SELL AMI 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
pdfvb inni rv un _n_7n^97 

B. SUPPLIER SHALL CONFORM To’tHE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN MIL-Q-9858. 

C. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-R-27208. 


NASA 

DASH 

RESISTANCE 

NOMINAL 

RESOLUTION 

MANUFACTURER' 

NUMBER 

(OHMS) 

(PER CENT) 

PART NUMBER 

-001 

100 

1.36 

3020L-1 -101 

-002 

200 

1.07 

-201 

-003 

500 

0.71 

-501 

-004 

1000 

0.67 

-102 

-005 

2000 

0.55 

-202 

-006 

5000 

0.34 

-502 

-007 

10000 

0.28 

-103 

-008 

20000 

0.26 

-203 

-009 

50000 

0.19 

u -503 


\upgradellto class w 


iz- , . ■ 


2. INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

(1) TOTAL RESISTANCE: PER TABLE (±5#) 

(2) ABSOLUTE MINIMUM RESISTANCE: 0 TO 1 OHM OR 0.1% Rt WHICH¬ 
EVER IS GREATER. 

(3) EQUIVALENT NOISE RESISTANCE (PER FIG. 1): 100 MV MAX 

AT 1 CYCLE PER MINUTE OR LESS. 

B. MECHANICAL REQUIREMENTS: 

(1) MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED 
WITH THE MANUFACTURER'S NAME OR SYMBOL, PART NUMBER AND 
RESISTANCE VALUE. 


3. DESIGN REQUIREMENTS: 

A. POWER RATING: 5 WATTS 

B. MECHANICAL ROTATION: CONTINUOUS (A SLIP CLUTCH WILL BE 
INCLUDED.) 

C. RESOLUTION: PER TABLE. 

D. OPERATING TEMPERATURE RANGE: -55°C TO ♦200°C. 

E. ELECTRICAL ADJUSTMENT: 25 ± 5 TURNS 

F. TORQUE: 5.0 0Z. IN. MAX 

G. INSULATION RESISTANCE (500V DC): 1000 MEGOHMS MIN. 

H. DIELECTRIC STRENGTH: 800 VOLTS RMS, 60 CPS, 60 SEC. 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 
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REQUIREMENTS: 

A^NTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

B. SUPPUER SHALLCONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN MIL-Q-9858. 

2. INSPECTION AND ACCEPTANCE: 

A. MARKING: 1M 1(W(1 _ 11I|1C 

(1) PIECEMARKING: UNITS SHALL BE MARKED IN ACCORDANCE 
WITH ND 1002019 WITH THE MANUFACTURER'S NAME AND/OR 
SYMBOL AND NASA PART NUMBER. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART. 

(2) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES 
AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE 
FOLLOWING INFORMATION: 

SUPPLIER'S NAME 
NASA PART NUMBER 

DATE CODE, "OR DATE OF MANUFACTURE 
MANUFACTURER'S PART NUMBER (OPTIONAL) 

3. DESIGN: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

(a) BLADE CONTACTS: CUPRO-IRON ALLOY. 

(b) INSULATOR: DIALLYL PHTHALATE PER MIL-M-14, TYPE SDG-F. 

(c) GUIDE PINS: STAINLESS STEEL, TYPE 305, PER QQ-S-763. 

(d) STUDS: STAINLESS STEEL, TYPE 303, PER QQ-5-763. 

^ Ca)* BLADE CONTACTS: .00003, MIN, GOLD OVER NICKEL STRIKE 
PER MIL-G-45204 CLASS II. 

(3) OPERATION TEMPERATURE RANGE: -55°C TO +85°C. 

(4) CORROSION RESISTANCE: ALL METAL PARTS SHALL WITHSTAND 50 
HOURS OF SALT SPRAY, PER MIL-STD-202 METHOD 101, TEST 
CONDITION B, WITHOUT EXTENSIVE CORROSION OF THE BASE METAL. 

B. ELECTRICAL REQUIREMENTS: 

(1) CURRENT RATING: 5 AMPERES. 

(2) VOLTAGE RATING: 1800 VRMS AT SEA LEVEL. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN MIL-q-9858. 


c 
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2. INSPECTION AND ACCEPTANCE: 

A. MARKING: 

(1) PIECEMARKING: UNITS SHALL BE MARKED IN ACCORDANCE 
WITH ND 1002019 WITH THE MANUFACTURER'S NAME AND/OR 
SYMBOL AND NASA PART NUMBER. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART. 

(2) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES 
AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE 
FOLLOWING INFORMATION: 

SUPPLIER'S NAME 
NASA PART NUMBER 

DATE CODE, OR DATE OF MANUFACTURE 
MANUFACTURER'S PART NUMBER (OPTIONAL) 

3. DESIGN: 

A. MECHANICAL REQUIREMENTS: . 

(1) MATERIAL: 

(a) BLADE CONTACTS: CUPRO-IRON ALLOY. 

(b) INSULATOR: DIALLYL PHTHALATE PER MIL-M-14, TYPE SDG-F. 

(c) GUIDE PINS: STAINLESS STEEL, TYPE 305, PER QQ-S-763. 

(d) STUDS: STAINLESS STEEL, TYPE 303, PER QQ-5-763. 

(2) FINISH: 

(a) BLADE CONTACTS: .00003, MIN, GOLD OVER NICKEL STRIKE 
PER MIL-G-45204 CLASS II. 

(3) OPERATION TEMPERATURE RANGE: -55°C TO +85°C. 

(4) CORROSION RESISTANCE: ALL METAL PARTS SHALL WITHSTAND 50 
HOURS OF SALT SPRAY, PER MIL-STD-202 METHOD 101, TEST 
CONDITION B, WITHOUT EXTENSIVE CORROSION OF THE BASE METAL. 

B. ELECTRICAL REQUIREMENTS: 

(1) CURRENT RATING: 5 AMPERES. 

(2) VOLTAGE RATING: 1800 VRMS AT SEA LEVEL. 
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REQUIREMENTS: 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 3. 


D. SHALL MEET ALL ENVIRONMENTAL REQUIREMENTS OF MIL-C-21097. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: " 

(a) BODY: BlALLYLPHTHALATE GLASS FILLED PER MIL-M-19833 

TYPE GDI 30 COLOR GRAY 

(b) CONTACTS: BERYLLIUM COPPER, HALF HARD. 

(2) FINISH: 

(a) CONTACTS: GOLD PLATE OVER SILVER PLATE PER MIL-G- 
45204 TYPE 2 CLASS 1 

(3) DIMENSIONS: PER DRAWING 

(4) POLARIZATION: SHALL BE ON CONTACT (SEE NOTE 1) 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL REQUIREMENTS: 

(1) INSULATION RESISTANCE: 5000 MEGOHMS AT 500 VDC 

(2) CONTACT CURRENT RATING: 3 AMPERES 

(3) CONTACT TO CONTACT VOLTAGE RATING: 500 VDC AT SEA LEVEL 

(4) MARKING: 

(a) PIECEMARKING: UNITS SHALL BE MARKED IN ACCORDANCE 
WITH ND 1002019 WITH THE MANUFACTURER'S NAME AND/OR 
SYMBOL, NASA PART NUMBER, AND REVISION LETTER, AND 
DATE CODE OR DATE OF MANUFACTURE. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART. 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES 
AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE 
FOLLOWING INFORMATION: 

SUPPLIER'S NAME 

NASA PART NUMBER AND REVISION LETTER 

DATE CODE, OR DATE OF MANUFACTURE 

(c) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PACKAGE. 


NOTES: 

1. POLARIZATION REDUCES TOTAL USEABLE CONTACTS TO 30. 

2. THIS DRAWING REPLACES BUT IS NOT INTERCHANGEABLE WITH 
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REQUIREMENTS: 

1. GENERAL: 

A. AIRPAX ELECTRONICS PART NUMBER T-2222 

B. TRANSFORMER DESIGN PART NUMBER TD-857 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN MIL-Q-9858 

D. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27. 

E. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN 
MIL-D-70327. 
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INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I 

COLOR: UNIT SHALL BE FINISHED WITH COLOR 514 OF ANA BULLETIN 
157 (INSTRUMENT BLACK). 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAWING 

number mmtmmmmmmm plus all marking requirements of 

MIL-T-27. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON PART 
AND PACKAGE. 


DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 
CLASS R, LIFE EXPECTANCY X, IN AN AMBIENT TEMPERATURE OF 65°C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

ALTITUDE: 10,000 FEET OPERATING, 50,000 FEET NON-OPERATING. 
AMBIENT OPERATING TEMPERATURE RANGE: 0°C TO ♦65’-C 
SOLDER USED FOR ELECTRICAL CONNECTIONS SHALL BE COMPETITION 
SN60 PER QQ-S-571C. 

DC UNBALANCE IN PRIMARY: 25 MA MAXIMUM. 

MAXIMUM WORKING VOLTAGE: 175 VOLTS INSTANTANEOUS. 

UNIT SHALL BE LAYER WOUND (A BOBBIN MAY BE USED) WITH HEAVY 
VINYL ACETAL RESIN OR EQUIVALENT. 

V(1-2) AND V(2-3) ARE TO BE APPLIED ALTERNATELY (CLASS B 
PUSH-PULL) FROM 28V DC SOURCE. 
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TABLE I 


INSPECTION TESTS 

TITLES IN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27 

PARAGRAPH 


SEALING 

IMMERSE IN LIQUID AS INDICATED. 

DIELECTRIC 

STRENGTH 

APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND BETWEEN WINDINGS AND 
CASE. 

INDUCED 

VOLTAGE 

APPLY 79 VOLTS, 1600 CPS TO TERMINAL 1 AND 3, SECONDARY OPEN. 

INSULATION 

RESISTANCE 

10,000 MEGOHMS MINIMUM AT 25°C. 

DC RESISTANCE 

R(1-3)=20 OHMS ±1055; R(4-5)=18 OHMS ±2055; R(1-2)=R(2-3) ±555. 

OPEN CIRCUIT 
INDUCTANCE 

SHALL BE 0.052 HENRIES ±15% (1-3) WITH 10 VOLTS, 800 CPS 12.5 
MADC (1-3) Q SHALL BE 6 MINIMUM. 

POLARITY 

TERMINALS 1 AND 4 SHALL BE OF LIKE POLARITY. 

NO LOAD 
VOLTAGE 
RATIO 

WITH AN INPUT (1-3) OF 39.6 VOLTS, 800 CPS, THE NO LOAD OUTPUT 
VOLTAGE RATIOS SHALL BE: 

Klz|I = 1 : 1 ±3%; = 1 : 1 ±1* 

TEMPERATURE 

RISE 

SHALL NOT EXCEED 40°C WITH 600 OHM LOAD (4-5) AND RATED (28V DC 
APPLIED ALTERNATELY TO EACH HALF PRIMARY) INPUT. (SAMPLE 
INSPECTION) 

LEAKAGE 

INDUCTANCE 

5 MILLIHENRIES MAXIMUM (1-3) WITH 3 VOLTS, 800 CPS (1-3) 
SECONDARY WINDING SHORTED. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 3. 

C. THE AMPLIFIER SHALL BE A BISTABLE (SNAP ACTION) SWITCHING AMPLI¬ 
FIER CAPABLE OF DRIVING TWO P/N 1015832-12 RELAYS FOR ALARM INDI¬ 
CATION WHEN THE INPUT SIGNAL CORRESPONDS TO A COLD OR HOT TEM¬ 
PERATURE ALARM. IN ADDITION, THIS AMPLIFIER SHALL CONTAIN A CURRENT- 

REGULATED DC BRIDGE SUPPLY CAPABLE OF DRIVING A P/N 1015832-20 
RELAY IN SERIES WITH THE TEMPERATURE INDICATING BRIDGE. 

D. THE UNIT SHALL PROVIDE A MINIMUM OUTPUT OF 22.2 MA TO EACH 
RELAY WHEN THE INPUT IS WITHIN LIMITS AND SHALL SWITCH TO 3.1 
MA MAX WHEN THE INPUT IS OUT OF LIMITS. THE CURRENT REGULATED 
SUPPLY SHALL HAVE AN OUTPUT OF 4MA DC+3%. THE RESISTANCE OF 
THE CONTROL WINDING (PINS 3-4) SHALL BE 480 ±30 OHMS. THE 
AMPLIFIER SHALL MAINTAIN THE OUTPUT SPECIFIED ABOVE WITH VARI- 

. * AT IONS OF THE 115 VOLT ±10%, 60 CPS ±5% POWER SOURCE AND WITH 
EXTREMES OF INPUT AND ENVIRONMENTAL CONDITIONS. 

E. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE I. 


2. INSPECTION AND ACCEPTANCE: 

A. MINIMUM MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 
DRAWING NUMBER, MANUFACTURER’S NAME AND/OR SYMBOL, 

SERIAL NUMBER;AND TERMINAL IDENi "I CAT I ON. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON PART ANt PACKAGE. 

B. PREFUNCTIONAL TESTS: 

(1) DIELECTRIC STRENGTH: HI-P0T UNIT BETWEEN EACH TERMINAL 
AND THE CASE WITH 500 VOLTS RMS, 60 CPS. LEAKAGE CURRENT 
SHALL NOT EXCEED 1.0 MA. 

(2) INSULATION RESISTANCE: 10 MEGOHMS MINIMUM AT 25°C. MEAS¬ 
URE BY APPLYING 250 VOLTS DC (CURRENT LIMITED TO 6.0 MICRO¬ 
AMPERES) BETWEEN EACH TERMINAL AND THE CASE. 

(3) WINDING RESISTANCE: CONTROL WINDING RESISTANCE (3-4) = 460 
± 30 OHMS AT 25°C. 

‘ C. UNIT SHALL MEET ALL REQUIREMENTS SPECIFIED WITHIN TEST PROCEDURE. 
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REQUIREMENTS: (CONTINUED) 

3 DESI6N* 

A. THE UNIT SHALL BE CAPABLE OF MEETING ALL OF THE ABOVE REQUIRE¬ 
MENTS AND REQUIREMENTS LISTED UNDER TEST PROCEDURE WHEN SUB¬ 
JECTED TO THE FOLLOWING ENVIRONMENTS OF SPECIFICATION MIL¬ 
E-5272. 


ENVIRONMENT 

REFERENCE PARAGRAPH 

HIGH TEMPERATURE,♦54 # C 


4.1.2 

LOW TEMPERATURE, -23°C 


4.2.1 

HUMIDITY 


4.4.1 

ALTITUDE, CONDITION C. 

(50,000 FT) 

4.5.6 

VIBRATION,10 G'S, 5 TO 

2000 CPS 

4.7.2 

SHOCK,15 G'S 


4.15.5 


B. WEIGHT: 1.5 LB. APPROX. 


4. TEST PROCEDURE (FUNCTIONAL TESTS) 

A. ALL UNITS SHALL MEET THE FOLLOWING PERFORMANCE REQUIREMENTS 
AS SPECIFIED A: AN AMBIENT TEMPERATURE OF ♦25°C. A RANDOM 
SAMPLE OF 10* (OR ONE UNIT MINIMUM) PER LOT SHALL BE TESTED 
TO CHECK PERFORMANCE AT TEMPERATURES OF -23°C TO ♦54°C AS 
SPECIFIED IN PARAGRAPHS B,D, ANO E. 

B. CURRENT SOURCE TEST 

(1) CONNECT AMPLIFIER UNDER TEST AS SHOWN IN FIGURE I. 

(2) SET R8, RIO, R11, VI AND TEMPERATURE AS SHOWN IN TABLE I 
LINE 1. (NOTE: ONLY THE AMPLIFIER NEED BE AT AMBIENT 
TEMPERATURE SHOWN). 

(3) ADJUST R5 AND R6 FOR * MINIMUM OUTPUT OF 23 MA AS READ 
ON METERS A1 AND A2. 

(4) V2 SHALL READ WITHIN THE LIMITS SHOWN IN TABLE I. 

(5) REPEAT STEPS B(2), (3) AND (4) FOR LINES 2 THRU 7 OF TABLE I. 

C. SWITCHING POINTS TEST (AT 25°C) 

(1) TEST SET UP FOR REQUIREMENTS OF PARAGRAPH C 

(a) CONNECT AMPLIFIER UNDER TEST AS SHOWN IN FIGURE I. 

(b) SET R8 TO 7800 OHMS AND RIO AND R11 TO 200 OHMS EACH. 

(c) ADJUST THE INPUT TO 115 VOLTS. 

(2) SET R4 TO 2134 OHMS. 

(3) ADJUST R5 UNTIL THE OUTPUT CURRENT AS READ ON METER A2 
SWITCHES (DECREASING DIRECTION) TO 3.0 MA OR LESS WITH 
AMPLIFIER AT AN AMBIENT TEMPERATURE OF 25°C. RECORD THE 
SETTING OF R5. 

(4) INCREASE THE VALUE OF R4 UNTIL THE OUTPUT CURRENT ON A2 
SWITCHES (INCREASING DIRECTION) TO 23.0 MA OR MORE. 

RECORD THIS SETTING OF R4. THE DIFFERENCE BETWEEN IT 
AND 2134 OHMS SHALL BE 40 OHMS MAX. 
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REQUIREMENTS: (CONTINUED) 

(5) WITH VI AND R11 SET FOR EACH REQUIREMENT OF TABLE II, 

VARY R4 TO A POSITION AT WHICH CURRENT A2 REACHES THE 
INDICATED VALUES OF TABLE II. THESE VALUES OF R4 SHALL 
NOT DIFFER BY MORE THAN 20 OHMS OF THE VALUE RECORDED 
IN STEP C(4). 

(6) REPEAT STEP C(1) (a), (b), AND (C). 

(7) SET R4 TO 2504 OHMS. 

(8) ADJUST R6 UNTIL THE OUTPUT CURRENT AS READ ON METER A1 
DECREASES TO 3.0 MA OR LESS. RECORD THIS SETTING OF R6. 

(9) DECREASE THE VALUE OF R4 UNTIL THE OUTPUT CURRENT ON A1 
INCREASES TO 23.0 MA OR MORE. RECORD THIS SETTING OF R4i 
THE DIFFERENCE BETWEEN IT AND 2504 OHMS SHALL BE 40 OHMS 
MAXIMUM. ' 

(10) WITH VIAND RIO SET FOR EACH REQUIREMENT OF TABLE III, 

VARY R4 TO A POSITION AT WHICH CURRENT A1 REACHES THE 
INDICATED VALUES OF TABLE III. THESE VALUES OF R4 SHALL 
NOT DIFFER BY MORE THAN 20 OHMS OF THE VALUE RECORDED 
IN STEP C(9). 

D. SWITCHING POINTS TEST (AT +54°C) 

(1) TEST SET UP FOR REQUIREMENTS OF PARAGRAPH D. 

(a) CONNECT AMPLIFIER UNDER TEST AS SHOWN IN FIGURE 1. 

(b) INCREASE R5 AND R6 SETTING BY 0.2% OF VALUE FOUND IN 
STEPS C(3) AND C(8) RESPECTIVELY. 

(2) WITH VI, RIO, R11 AND R8 SET FOR EACH REQUIREMENT OF TABLE 
IV AND THE AMPLIFIER AT AN AMBIENT TEMPERATURE OF *54°C, 

VARY R4 TO A POSITION AT WHICH CURRENT A2 OR A1 REACHES 

THE INDICATE VALUES OF TABLE IV. THESE VALUES OF R4 SHALL 
NOT DIFFER BY k'TRE THAN 30 OHMS OF THE VALUE RECORDED IN 
THE SWITCHING PUiNTS TEST STEP C(4)AND C(9). Al OR A2 MAXIMUM CUR¬ 
RENT SHALL NOT BE GREATER THAN 84 MA AT ANY R4 SETTING. 

(3) DECREASE R5 AND R6 SETTING BY 0.2% OF VALUE FOUND IN THE 

SWITCHING POINTS TEST, STEPS C(3) AND C(8) RESPECTIVELY, ,- 

(4) WITH VI, RIO, R11 AND R8 SET FOR EACH REQUIREMENT OF TABLE VI 

IV AND THE AMPLIFIER AT AN AMBIENT TEMPERATURE OF ♦54°C, VAC 

VARY R4 TO A POSITION AT WHICH CURRENT A2 OR Al REACHES 103.5 

THE INDICATED VALUES OF TABLE IV. THESE VALUES OF R4 SHALL 103.5 

NOT DIFFER BY MORE THAN 30 OHMS OF THE VALUE RECORDED IN 126.5 

THE SWITCHING POINTS TEST STEP C(4) AND C(9). Al OR A2 MAXIMUM 126.5 

CURRENT SHALL NOT BE GREATER THAN 84 MA AT ANY R4 SETTING. 126.5 

E. SWITCHING POINTS TEST (AT-23 # C) 126.5 

(1) TEST SET UP FOR REQUIREMENTS OF PARAGRAPH E 103.5 

(a) CONNECT AMPLIFIER UNDER TEST AS SHOWN IN FIGURE 1. 1103.5 

(b) INCREASE R5 AND R6 SETTING BY 0.34% OF VALUE IN STEPS 
C(3) AND C(8) RESPECTIVELY. 


TABLE I 


TEMP 

R8 

RIO 

R11 

VI 

V2 

• C 

OHMS 


OHMS 

VAC 

VDC 

♦25 

7800 

200 

200 

115 

31.2 ± 1.0 

♦25 

8600 

200 

200 

126.5 

34.4 i 1.0 


7000 200 
10000 246 
10000 246 


5600 144 
5600 144 



126.5 22, 

103.5 22, 


± 1.2 
± 1.2 


4 1 
4 ± 


TABLE II 


R11 VI A2 
OHMS VAC MA DC 
180 103.5 3.0 MAX 
180 103.5 23.0 MIN 
220 126.5 3.0 MAX 
220 126.5 23.0 MIN 


TABLE III 

RIO I vi~| Al 
OHMS VAC MA DC 
180 126.5 3.0 MAX 
180 126.5 23.0 MIN 
220 103.5 3.0 MAX 
220 103.5 23.0 MIN 


R8 

OHMS 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 


TABLE IV 

0 I R11 
ms OHMS I 
IB 246 
B 246 
)2 202 
)2 202 
)2 202 3 
)2 202 23 
IB 246 3 

16 246 23 


Al 

MA DC 


A2 

MA DC 

3.0 MAX 
23.0 MIN 
3.0 MAX 
23.0 MIN 


3.0 MAX 
3.0 MIN 
3.0 MAX 
3.0 MIN 


TABLE V _ 

VI I R8 I RIQlRII I Al I A2 
VAC OHMS OHMS OHMS MA DC MA DC 
1C3.5 5600 176 176 3.0 MAX 

103.5 5600 176 176 _ 23.0 MIN 

126.5 5600 144 144 3.0 MAX 

126.5 5600 1 44 1 44 _ 23.0 MIN 

126.5 5600 144 144 3.0 MAX 

126.5 5600 1 44 1 44 23.0 MIN _ 

103.5 5600 176 176 3.0 MAX 

103.5 5600 1 76 176 23.0 MIN 
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REQUIREMENTS: (CONTINUED) 

(2) WITH VI, RIO, R11, R8 SET FOR EACH REQUIREMENT OF TABLE 

V AND THE AMPLIFIER AT AN AMBIENT TEMPERATURE OF -23°C, 

VARY R4 TO A POSITION AT WHICH CURRENT A2 OR A1 REACHES 
THE INDICATED VALUES OF TABLE V. THESE VALUES OF R4 SHALL 
NOT DIFFER BY MORE THAN 30 OHMS OF THE VALUE RECORDED IN 
THE SWITCHING POINTS TEST C(4) AND C(9). 

(3) DECREASE R5 AND R6 SETTING BY 0.34% OF VALUES FOUND IN 

THE SWITCHING POINTS TEST,STEPS C(3) AND C(8) RESPECTIVELY. 

(4) WITH VI, RIO, R11, R8, SET FOR EACH REQUIREMENT OF TABLE 

V AND THE AMPLIFIER AT AN AMBIENT TEMPERATURE OF -23°C, 

VARY R4 TO A POSITION AT WHICH CURRENT A2 OR A1 REACHES 
THE INDICATED VALUES OF TABLE V. THESE VALUES OF R4 SHALL 
NOT DIFFER BY MORE THAN 30 OHMS OF THE VALUE RECORDED IN 
SWITCHING POINTS TEST STEP C(4) AND C(9). 


INPUT 100 
TO 130 V0LTSI 
(ADJUSTABLE*! 
60 CPS 


© 


R1, 

R4 


R5, R6 


R7 


R8 


R9 

R10, 

VI 

V2 


A1, A2 


R2, R3, - 2309 OHMS ±.1% 1/2 WATT MINIMUM 

- GENERAL RADIO RESISTANCE DECADE, OR EQUIVALENT 
0-1111 OHMS WITH AI.6K+0.I%, 1/2 WATT MIN RESIS¬ 
TOR IN SERIES TO PERMIT ADJUSTMENT OF R4 BETWEEN 
2.1K AND 2.6K OHMS. 

- 0 TO 10K OHM CORNELL-DUBILIER OR EQUIVALENT 
RESISTANCE DECADE 

- BRIDGE CURRENT ADJUSTMENT RESISTOR. FACTORY 
ADJUSTED FOR A BRIDGE CURRENT OF 4 MA. 

- DECADE RESISTOR, RUBICON MODEL 1015 OR EQUIV¬ 
ALENT 

- 3000 OHMS ±5% 1/2 WATT MINIMUM 

- DECADE RESISTOR, RUBICON MODEL 1015 OR EQUIV- 
f ALENT 

- VOLTMETER, WESTON MODEL 622 OR EQUIVALENT 

- DIGITAL VOLTMETER, DYMEC MODEL 2401A OR EQUIV¬ 
ALENT 

- CLIP-ON AMMETER, HEWLETT-PACKARD MODEL 428BOR 
EQUIVALENT 


© 
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n!gM BPiroiMr>vtt:^ilfl-aa iMi5aTO 


_masoE 

^paaCTCTMg^^^gliril^Ba _ 

TgHrr.liA.1:L*«]Vj il’L’i 

SnEEHSSDEEIEiE^tr" 

^■nnspggFSffiSEEairafclG 


J5JQEISEES1 

Iem hl 

pil8?jIjMa !« 




02.30690014CT 


JUMPER.- TERMINAL- BOARD CSBE HDTEfc, 


Ipp Bwni-m 

^QBgESSl 

iQIllHESBi 


02386900138 




^^■ ^{-iViHTTUZgn^^^U 

^aBcSISIIZIiQSSESIlH 

JaBsssM^ra™ 

Ifri K1 ■ t f Aml*\ -gT» M 

qqgfiamiALa ^^ffiM i 

CVISH(ESIS31EZZEiEESSIll 

^oafg!S!gg"* r>T:M;r<vi,!,t!r, 3 i 
Tinantn'™™^^" 

qpgM IWT?a^i [iaLIi^g|l 

_ I ■■■!! \ii\ 11111111111111 

|5 

Jm 

rv? nagatH&iEyi ^sggzza i 

Ell M fcraiggsHi I 

EnBEE2a«[m^^l 
jpna Ld^^M ^^^SEDI 

raSS iN%^a MH.f^M3»ni 

raraM iw^^Ji^AR^i i 

nnlE5IJM^iI^I 


WASHER, LOCK, SPUT 


WASHER/ LOCK. SPLIT 


WASHER, LOCK, SPUT 


SCREW, HEX SOCXET.CAP 


SCREW, HEX SOCKET, CAP 


S222EHS3i!5i 





BUMfER, RUBBER 


BRACKET, STOP 


BUSHING, INDEX PIN 


BRACKET, STO 


IgZgBgSEEL 

■ i^inkkdrmiig 


SHELL ASSY, COUNTER BALANCE 


SHELL ASSY, COUNTER BALANCE 


SHELL ASSY, COUNTER BALANCE 


PLATE, INDEX (RHOMB) 




COLLIMATOR MOUNT ASSY 


MIRROR TORKLTA3SL.B A.^'Y 


BnTi:i?i i.i-.w^.t.vi^'VIW^iiiiTOIAi 


ROTARY TABLE ASS’Y 


DRWE ASS 


_XKSEaOid 

iiv.H«:ffiBaa 













































































































































































































































































































































10 


9 



4 


3 


2 


I 


REVISED Pte EC? <33133 
' g E\ilSED PEEECP 104864 
' Revised pee ecp 
' g&.vise.pp€fe sc-P tosizq) 

' revised Pee ecp io4seu 
-rpee onu,z. date gc 

' EE\JiSeo PEE ECP 106601 s/«yU 

|TDRR.gy^^pA^egr/^ A.g 


AH. ■«hfe 
c *j^> H 


-TRAM*bPE.R, DRtLL^RfcAM <V HOV_%S 
PRS5»S \TtVA 49 tUTO \TEM 20 ^ \T^M 
A«b SHOWVA (Q 


“TRAM«bftR DRWJLA REM*1 HOVJt9» 
PR^fb \TtKA 49 \HTO tTtVAZU 
ITEM S <§ 

j VAOTE3) 


fe^-C^es NOTt’s) 


(DJ ^fi5> 


-Cs«e wote^z> 


“SC 




IlnnnudkaMkttisgaa^iJiijii 


F’LATfc, IDENTtFtCKTlON 



llE]HB3SE3B[*^S55^1i 

pniogiap 


_ it»!T*V4r^ _ 

pnESEHE 




CLAMP, CABLE .___- 


CLKMF> CABLE 


JUMPER-TERMINAL BOARD (SEE MOTE fa j 


I ^miPgag^Mgm^afe! 

ggginflEEu»Bi?»iHi 

g g aiEEia^^i-w:»w^l^:'J<*v-»i«.-i!jmMiaw: 


02366900140 


Q23B6900I39 


^MlCTg!EgMPggH»sU%V<bi 


PLATE, fDENlFtCATVON 


25&&C 0l4<6 j UQU^TTERV^iGHT ASSY 


rjjj S3HpgggHUd-f^flME&ijjjjj 


KNOB, ADJUSTING 


M EQgivj^M 

!»§ H EEEDB E#>VV3-fci 


COUNTER 


COVER,SNAP 


KOLLSMAN RAPT NO I NOMENCLATW* ON DESCRIPTION 


i0fl»&-77 730QZA0Stv3 
“ Ms>3B»7-62 74 6390b 000<6 ' 

" lomta-st ' • kv 6ssos m\ ' 

" I01910C, 033&C.900C19 ‘ 

" VtS3S33>IOO 14 439061005 ’ 

' 160479-25 *74456069011 ' 


-AbL9^QS& 

tomivts 

~ AN9feO-CA 
~ Msyaaj-eo 
’ MS>X23i-52 
" 101147 G-IO 
" 1011 542-4 
" tQt569S-QtO 
~ tPt9Q9t 
i0l909o 
“ 101*9087 


74455088016 
744WSV004 " 

74439050004 ~ 

74455054052 " 

033*090040 
74 31107 7004 " 

0588690005 " 
OAiOWOOWW. 

oaa»69oo8\4" 


~-| | 

£3869000151 


1017412 Ot W>9QOO>5 
1017418-81 74455058001 
~ IQTWB-feQ ?445605&CX< 

" IQVl 221 Oiaefeioosiz 

~ AN 365-6IC, 74 44 3049006 
~ 101*3150 033Cb900S34 

~ IOn4bQ,-7 74468040007 
' 1017424-105 73002505170 

" ion424-\oe> mozsosm 

~ IOm74-8e> 7300250 5135 

~ \pna?A-p>e j730rV50Fi?? 

~ 100457 8* 744-68051008 ~~ 
” MS 3533 8*86 7+439003010 
" MS 3533564 74439003008 
" MS3533883 74439003007 
~ MS 353 3881 7443900300^ 

~ MS >533880 74439003004 
~ IQ114\B-3C. 74 45505803G 
~ 1017418-41 174455058047 
" 1Q\74\8-C.9 74455058069 : 

10174X8-5*9 74455058059 
" 1011418-57 14455058051 
~ 1017418-48 74455058048 

" IO\74\8-4Q» 74455038045 ' 

~ 1017418-35 74455058035 ' 

~ 10114 >8-18 74455058 Q18 " 

~ \on4\8-so 7 4455056060 ' 
1Q\~14\8-3A 74455058054 
~ 10H4Ze> 744-07005001 " 

" 1011118 03386900281 ' 

" ton 179 03386900233 " 



28 1 

lontBfe 

03386900410 


27 2 

IOI12I7 

03386900239 


26 2 

1011IS9 

03386900241 


25 2 

\OtG94B 

02386900033 


244 

IOWb944 

0Z38 6900054 


23 1 

I01G948 

02386900057 


22 1 

IOl€>94i 

02386900052 


21 1 

IOI7ICO 

03386900 245 


20 Z 

IOt72«> 

03386900244 

© 

19 Z 

1011219 

03386900500 


18 1 

1017210 

03386900515 

@@ 

17 3 

I01G9S5 

02386*90089 

e 

16 1 

IO\(i95G 

02386900079 


15 l 

lOl€>*341 

02386 900078 


14 1 

tO\G92B 

02386900051 


13 1. 

tOt<o9lB 

02386900004 


12 l 

\OlG9Zt 

02386900022 


II 1 

tOt <o94«=> 

02386900034 


10 2 

IOtC>9l2 

02 386900007 


9 1 

tO\<b94V 

02386900024 


8 l 

tOtl4B8 

01386900007 


7 l 

IOtG»9B7 

02386900036 

) 

6 i 

t0l<b940 

0238<b90002S 


5 1 

I0I109V 

03386900223 


4 1 . 


0 3 386900093 


03386900088 
~ 03386 900232 ~ 
" 02 386900050 ” 


P\K n OOVaJ8L C^81D\^1/VU5^ 

" WA*aH8R,,UDaA,^PUT 

" SC^eVJ'CAP'bOC. Hfr.(S/i&-18 HC.-3M2 
*MLOT,COUJVA ATOR. KAOOUT 

" VJA^H8R,LOCK,SPL\T O \o ^ 

' *>CR!cM,CAP,^oC.HO(*tO-teNt-^A«VeLlO 

FM €0 

SCREVJ.CAP. SOC.HP r<6S24C 7>A^ 

WASWE^L. FLAT l» 8^ _ 

WASHER,LOCA,S?UT 8) _ 

~ SCALVi ■ MALH\YK.,PAU VfcA^3 .SLOTTTP^^ZVIX 

“ STRXP VAARWcR. _ 

~ GROMMET, SEWLATED STR\P _ 

~ TERVAtNAL EOARP OYk. S?AC\hQ 

PLATE»VAQOMT \V\ G>, . . 

“ COVER,TERMVHAL ^>OARQ __ 

~ WASHER., _ 

h»LR£W,CAP,^OC. HL+ __ .__ 

_ CONTROL- AvS>«y< Li 

PLUG _ _ 

~ AUTOCOLLtMATOVA StMCjUE AX tS 
SCREW, HE/ SOCKET.CAP 3/ fl -)6 *A^L6 

SCREW, HEX SOCKET CAP _' 

" NUT, _ 

’ NUT, STOP 

~ STUD t LOCAT\M<G _ 

~ WASHER, 5PRIN5 _ 

~ PIN, DOWEL _ 

~ PIN DOWEL _ ■■ ■ 

" PIN,DOWEL 

~ PIN, DOWfL _ 

“ WASHER, FLAT _ . _; 

WASHER, LOCK, SFtlT 

~ WASHER, LOCK, 5PLIT __ . 

~ WASHER, LOCK, SPLIT _ ' 

” WASHER, LOCK, SPLIT 

~ WASHER, LOCK, SPLIT _ 

~ SCREW, HEX SQCKET,CAPCy4-eoUg. ; SA^ , 3. 

~ SCREW, HEX SOCKET.CAP _ 

" SCREW, HEX SOCKET.CAP 
SCREW, HEX SOCKET.CAP 
~ SCREW, HEX SOCKET.CAP 

" SCREW, HEX SOCKET.CAP _ 

" SCREW, HEX SOCKET.CAP _ 

~ SCREW, HEX SOCKET.CAP - - 

~ SCREW, HEX SOCKET, CAP 

~ SCREW, HEX SOCKET CAP _ 

SCREW, HEX SOCKET.CAP _ " 

BUMPER, RUBBER ~ __ 

~ BRACKET,STOP _ 

BUSHING, INDEX PIN _ 

~ B RACKET, STOP _ 

~ SHAFT, TRUNNION _ 

~ THRUST WASHER _ 

" INDEX PIN ASS*V _ 

~ SHELL ASS Y, COUNTER BALANCE 
~ SHELL ASS Y, COUNTER BALANCE 
" shell ASSY, COUNTER BALANCE 

~ PLATE, INDEX fRHOMB) _ 

~ PLATE, INDEX (RHOMB) _ 

" MOUNT, V COLLIMATOR _ 

~ SPACER _ 

~ MCXJK1T-) AVbX COLLIMATOR _ 

" MOUNT ASST, 2* COLLIMATOR _ 

" RESOLUTION COLLIMATOR ASSY _ 

~ RHOMB ASS Y _ 

" MOUNTING PLATE ASS'Y _ 

" COLLIMATOR MOUNT ASS'Y _ 

" AZIMUTH % ELEVATION CHECKING MIRRORA5*1 

" MIRROR TURAsVTAEA-8 A«b , VT _ 

“ TURNTABLE BASE ASSY AUXILIARY 

" ROTARY TABLE ASS'Y _ 

~ DRWE ASS V Y, YOKE ARM 

' YOKE ARM ASS'Y _ 

" FRAME, REAR 

' FRAME, LEFT _ 

" FRAME, RIGHT _ 

" FRAME, SPACER _^ 

" BASE, SUB-ASSEMBLY _„ 



■ FOR INFORMATION OfftY'^J 

CUSS B RELEASE TOR BATE*hC-««| 


LIST OP pants and materials 
IH lilll IISIIMIIT UifMlISI MANNED 

. --■ * ■ T °’^ . . . SPACECRAFT CENTER 

' 0/38 G,JO&Z.Ol _HOUSTON. TEXAS 


CQdml^'U *-*** 

2 


PRECISION TEST FIXTURE A 
ASSEMBLY 

R io\^\o 


5 


4 


3 


1016910 






















































































17 


16 


15 


14 


13 


NOTES'. 

I INTERPRET DWG IN ACCORDANCE WITH MIL-D-70327. 
t UP ITEM 54 FOR .000050 MAX LOOSE FIT WITH SLEEVE 
(.ioltlx*) ITEM 10 OF DWG IOI *957 . ITEM 17. 

3 PRESS PIN TO DIM SHOWN. 

4 MACHINING STANDARDS PER ND 1002076 
5. BURRS PER ND 1002079 

© fix FOR HOOK-UP OF ITEM NOS 90 THRU 97 REFER_ 

TO INTERCONNECTION DIAGRAM NO. I0I974O. 

T. stand to BE ALIGNED AND CERTIFIED in accordance v/nw 

© F.T.M. IOIG9IO U’blNQ THE FOULOwmQ FURNISHED CERTIFICATION FIXTURES* 

iJlOKE POSITION FIXTURE - IOI&954 

5>TPONNlON NIIRROR ASSEMBLY- I0IS956 

^AZIMUTH CHECK BAR ASSEMBLY-IO V9 T 37 

© 4) POLYGON MOUNT ASSEMBLY-IOI972G 

6. APPLY IDENTIFICATION PLATES, ITEMS IOSIOS, IOT, 106^ 109,1^III, 112, 

USING ECPOZC* ADHESIVE PER MIL-A-S042 

© a ONE SET OF OS) MATCHED BALLS PER CANQ >40. LOYDlSCr 
TO BE SUPPLIED WITH THIS UNIT 
(c) 10. AFTER ASSEMBLY AND ALIGNMENT 
^ OF STAND t LOCK YOKE ARM ITEM 6 

INTO VERTICAL AND HORIZONTAL POSITIONS 

ALTERNATELY AND CHECK ERROR OF FORE n 

AND AFT PLANE OF MTS PI ME AMD YOKE. 1 f/ fr - . 

POSITIONS MUST BE IN ACCORD WITH , U/7 I 

TOlERANCtS DEFINED IN FTM 1016410 

IN THE EFFNT OF ERRORS GREATER THAN —f||- 

THE ALLOWABLE TOLERANCES.THE V ®' \||r- 

AMOUNT OF ERROR SHOULD BE MEASURED,^ vW - 

AND THE INSIDE DlA OF BUSHINS ITEM (g^) (45W IvJn 

29 SHALL BE GROUND LARGER TO THE \u\ 

EQUIVALENT TANGENT ERROR PLUS.004, \\\' 

THE HOLE SHALL THEN BE HARD CHROME \l 

PLATED TO A DlA NOT LARGER THAU 1-495 
OR AS REQUIRED. THE INSIDE DlA OF THE 

BUSHING SHALL BE GROUND ECCENTRIC * v. 

TO THE ODIA. TO CORRECT EQUIV. TANGENT “ 

ERROR AND SHOULD BE APPROX .0001 j . 

LESS THAN THE ABSOLUTE DlA.OF THE /k 

MATCHED INDEX PIN ITEM E5. REASSEMBLE //J 

BUSHINS TOPTF AND LAP TO FIT INDEX PIN. _ 

RECHECK TOFTWI 1016910. 


/ (SEE MOTE IN FIELD) 

? ! 


o o o o o 




k 


. Ti 



-6E6 NOTE <9 


<cjEe klOTE IN FIELD) 

transfer drill. 4ream MMOLES. 

PRESS ITEM <V9 INTO ITEVA 29 4 ITEM % 
1 ITEM 29* ITEM 4 (g) 


. ° /T" 

o c/0 o 



-TRANSFER DRILL 4 ream 4 WOUES^PRESS ITEM4*5 
INTO ITEM 27 4 ITEM S, ITEM 27 4 ITEM 4 0 


j— REAM .I&G»E»t*. o32>% D> |A 
I F^R ITBM-*&\ Pfc.ES«b FIT IN 
Jol) \TBM*77 TO ^EFTH‘SHOWN 
S©T CTYP e TALCS') (g) 


NOTE Z. )- 


fiV REF (.SEE NOTE^S) ^ 
TRANSFER OR 4 REAM 
\(5 PLC'S") PRESS ITEM 
^ V^SI INTO ITEM*4 4 / 

\ ITEM > VTRM^B / 

\4 VTOA*2 / f 


* « 




0)-TRANSFER drill A ream 
4HOLES PRESS ITEM 49 
INTO 294 ITEM S. [TER 29 

t™. 9 




54^-CSEE NOTE 2) 


IOI 6910 \E 
II 




PARTIAL VIEW a-a @ 

I Z U~1 

■ • f -I. 

















3 


I 


9 


2 

0169101 f H 


1 REVISIONS | 

s.m 


Dt*< n 

DATF 


A 


Revisec PEL EcPe^iB3 

kt”' 

H. , . 

© 


PF'JISFD PlPecpl04S6* 

-M: 


c 


Revised pec ec-P 

l *• 




Ptv IS to PER =cP 10 = 12^ 


.K i- 



e& - sfo pf.c ecP »o4-fisi. 

,,, 


E 


~rc>e€ 07 ^ 2 - date 4-/.^ 

^ - 

- f . ^ 

F 


E-E , t>EC fee LCP I04»CI 
T DRR “V ^ • OATEc /- 

a e 

~Ye 

Gj 


REVISED PER FCP lOrii 

TDRR -5 DATE 

9 4-ti 
A LX 

•f?Y 

SLX-. 



— 

&i 

2 


c 

*? 1 C 2 ' 0 ^ V S 


' s ccv.Sw - -\' .. -c. 

1 




so 

4 


MS3&W-K ' 



A. , '-C C.K t'SiP'w.T 




7» 











5 


00415*51 

IS SCSI 



. ’<\Y* | 




■ R 

I 


Tzwzz r 

c. :c° 


.wC" T -1 v-w k . 1 cr v \' I s 

G 



7<o 

T 


MS>SSSS>IOO 14 439051005 


vJASRtR,\.OtK,SPUT^ VO 1 ) 




IS 

T 


1377^79-25 7445505 90\\ 


'bC&RVJ ,c^, c»OC. HD (• 10 32 »4C7!» Ve 




74 



AN960C6 h 

4 4€»80S*005l 


W/V^VAC.R,, FACT (* CO 




75 

4 


i^DWI^ 74455058016 


be^VJ.CKP, *bOC HO ^ 6 -S 2 .HC y<r^) 




72 

4 


4N9€sO-C& 7446*051004 


WA,SUtiL.FUKT C*©) 




71 

4 


ITb%SS7'80 7443905000^ 


W^HtRv.V-OOR.SPUTC^ ft) 




70 

4 


MS35l»-52 74455054052 


SC*£U. WVCHVHS.. WRV4 N\SW3.SL0TTSD(4 1 «HCZA.|X 


0 - 


69 

l 


101147 *rlOF 

»3IBQ90O4n 


SsTRAP VAMOf^SR. 




6 * 

\ 


:0loo2 4 74SU07 7004 


GxROWM&T.SeW^ATtD ftTR\P 



67 

l 


KJ\S695-OtO 


TERVA\MAv\_ B»O^P,D C7«- 5PACVUO 




66 

\ 


10»109» 0558690005 


PL/\Te t WIOOMT \V\ Q. 




e>s 

\ 


<0'40 Q 0 039149006*6 


CON/ER 



o 

64 

0 


IOIP)087 0^86900614 


W/VSVAeR 

m 


65 

4 


IA6554U-4P) 

14A%0S>6054 1 


S^-RSV/^CAP, 50C HCb 


l| 

i 

62 

t 


101911“? 

O058€3OOC15] 


CONTROL feov; Av'Ss^b'^ 

l 

■ 

© 

-■ 

61 

5 


I0'90£>^ 

3SSBG»0<i04 1 


PLOC* 

■ 

fej 

60 



i i 



■ 


59 

3„ 


IOiT4\? 

CM3Q4>9000I5 


A«TOCOLUW\ATOW S>NK\QJUE AV N*=> 

■ 


58 

i 


IOI 14l6-e>«? J744S50SSOS') 

|SCREW,HE/ SOCKET.CAP 3/fl 

-16 *4- V 2 L 6 

■ 


"57 

s 


»On4l8-<bO 7445e>0560«| 

1 SCREW, hex socket, cap 

■ 


H 

7 


\onzi» 

O3^fte>^oos«)2 


NUT, 



55 

7s 

r~ 

ANSC5-W G. 

74443049006 


NUT, STOP 


© 


B 


U . 71©.-, 

0>S58to9OOfc74- 


STUD.UOCATNUGa 



53 

«» 


r*wgM 

74468040001 

— 

WASHER, SPRING 



52 

B 



730O25O5I7O 


PIN, DOWEL 




n 









EE 

a 


l'%T«lVLg^.'-H 

7300250 5135 


PIN,DOWEL 

£ 

l 3 

EE 

m 








48 



\on4?n-e> 

74468O5I0O8 


WASHER, FLAT 



E& 

3 


M53533S-86 

74-434003010 


washer, LOCK, SPLIT 


© 

m 

B 2 



74439003OO8 


WASHED, LOCK, SPLIT 


© 

m 

SE 

■ 

MS3S3S863 

74439003007 


WASHER, LOCK, SPLIT 



(5) 

m 



MS 353 388 i 

74439003006 


WASHER, LOCK, SPLIT 



43 

* 


MS 3533880 

74439003004 


WASHER, LOCK, SPLIT 


© 

42 


Y 

10114 Vfc’SC* 

74 455058036 


SCREW, HEX SOCKET.CAPC'A-SCViC^vi ') 

w - 


4 1 



\OVl4\&*41 

74455058041 


SCREW, HEX SOCKET.CAP 



40 



\O\14\8-C.0 

74455058069 


SCREW, HEX SOCKET.CAP 



39 

8 


lOV14\fc-S«3 

74455C580 59 


SCREW, HEX SOCKET.CAP 

1 


38 

6 


lO\14\«-8»l 

74455058057 


SCREW, HEX SOCKET.CAP 


0 

37 

15“ 


»OM4\6-4& 

744 550580 48 


SCREW, HEX SOCKET, CAP 


s 


IQ 


\0\14\8-4Q, 

7445505804 6 


SCREW. HEX SOCKET.CAP 




m 


»OH4\&-^ 

744 55058035 


SCREW, HEX SOCKET CAP 

u 


■Ih 

□ 


tor?4i&~ie> 

74455058 018 


SCREW, HEX SOCKET. CAP 




xa 


I0H4V&-&O 

74455058050 


SCREW, HEX SOCKET.CAP 



Q 

IQ 


VOV“\4\ft-84 

74455058034 


SCREW, HEX SOCKET.CAP 



m 

IB 


\OH4Z8i 

T440700500I 


BUMPER, RUBBER 



30 

n 

r 

io\ine> 

03386900201 


BRACKET.STOP 



29 

u 

r 

1011179 

03386900233 


BUSHING, INDEX PIN 



as 

in 

B 

lonie/b 

03386900410 


BRACKET, STOP 



a; 

iB 

B 

\0\1Z\1 

03386900239 


SHAFT,TRUNNION 



HI 

B 

fl 

\onis9 

03386900241 


THRUST WASHER 



a 

IB 

B 

\0»<b94G> 

02386900033 


INDEX PIN ASS’V 



a 

!□ 


10^944 

02386900054 


SHELL ASS Y, COUNTER BALANCE 



a 

ID 

r 

IO»G>945 

02386900057 


SHELL ASSY, COUNTER BALANCE 



k 2 

nr 

r 

IOI&942 

02386900052 


SHELL ASSY, COUNTERBALANCE 

C 


m 

ID 


IOIHGO 

03386900245 


PLATE, INDEX (RHOMB) 



m 

:b 


IO\72ie> 

03386900244 


PLATE, INDEX (RHOMB) 


@ 

IE 

a 


IB3EQQHI 

03386900500 


MOUNT, V COLLIMATOR 



E 

n 


IEES3BI 

03386900515 


SPACER 



IE 

□ 



02S6Q?9OO8> J 


MOUNT-, /VbS'Y, COCUNAATOR 



© 

m 

D 


»Ol<i95G. 

02386900079 


MOUNT, ASS Y, 2* COLLIMATOR 



m 

n 

r 

»0\fe947 

02386 900078 


RESOLUTION COLLIMATOR ASS*Y 



m 

n 

r 

loteszb 

02386900051 


RHOMB ASS Y 

iB 


E 

n 

IB 

\0>€?9I8 

02386900004 


MOUNTING PLATE ASS'Y 



E 

n 

IB 

\OlG>92» 

02386900022 


COLLIMATOR MOUNT ASS Y 

O 


ID 

a 

r 

\0\Ga9\S 

02386900034 


AZIMUTH % ELEVATION CHECKING MIRRORAS< 

O 


E 

B 

r 

IO»fe9l2 

02 386900007 


MIRROR TORKlTMSV-ft. ASVX 

? 


El 

a 


»OV<b94\ 

02386900024 


TURNTABLE BASE ASSY AUXILIARY 

O 


□ 

a 


IDSSSBSI 

01386900007 
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NOTES' 

1. INTERPRET DWG IN ACCORDANCE WITH MIL-0-70327. 

2. LAP ITEM 54 FOR .000050 MAX LOOSE FIT WITH SLEEVE 
OF item 17 (\0\(o255). 
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4 MACHINING STANDARDS PER NDI002076 
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r\ Co. FCK HOOK-Up OF ITEM NOS. 90 THRU 97 REFER 
Z) TC- INTERCONNECTION DIAGRAM NO. I0I974C. 

7. STAND TO BE ALIGNED AND CERTIFIED 'N ACCORDANCE NA/VTH 
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ALTERNATELY AND CHECK ERHow O FORE q 
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THE ALLOWABLE TOLER A'* j.ThE ^ 

AMOUNT OF ERROR SHOci. rf YEAS JRtD,/- nMSl /-v VTlC 
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NOTES*. 

L INTERPRET DWG IN ACCORDANCE WITH MIL-0-70327. 
t UP ITEM 54 FOR .000050 MAX LOOSE FIT WITH SLEEVE 
^ OF ITEM n (I0I6355J. 

1 PHESS PIN TO DIM SHOWN. 

4 MACHINING STANDARDS PER ND 100207© 

5 BURRS PER ND 1002079 

r\ 6a. FOk HOOK UP OF ITEM NOS. 90 THRU 97 REFER 
3/ TO INTERCONNECTION DIAGRAM NO. 1019/40. 

T. STAND TO BE ALIGNED AND CERTIFIED IN ACCORDANCE 'WITH 

F.T.M. 1010,910 0*01 NG THE FOLLOWING FTJRV'SHED CERTIFICATION FV4TURE.S; 

l/ttxe POSITION FIYCTUPE - 1 C tfe954 

?)TRONN|ON NURROR ASSENNBL <- !Cifc958 

AZIMUTH CHECK BAR ASSEMBLY- |C\9*7 37 

^ 4) POLYGON MOUNT ASSEMBLY- l C »9"72<S* 

APPLY IDENTIFICATION PLATES, ITEMS »CS.lCfe, ICT, 108,109^ HO> III, 112, 

USING ECP BBC. ADHESIVE PER WU-A-S092 

ONE SET OF (S') MATCHED BALLS *—.R DWG NO. 1019ISC. 

V TO BE SUPPLIED WITH THIS UN T 
10. AFTER ASSEMBLY AND ALIGNMENT 
^ OF STAND,LOCK YOKE ARM ITEM 0 

INTO VERTICAL AND HORIZONTAL POSITIONS 

ALTERNATELY AND CHECK ERROR OF FORE r\ 

AND AFT PLANE OF MTS PLATE ANDYO'E. \ S' - 

POSITIONS MUST BE IN ACCORD WITH /j^v A /7T 

TOLERANCES DEFINED IN FTM 10169 O _ 

IN THE EVENT OF ERRORS GREATER THAK (|7) M 

THE ALLOWABLE TOLERANCE5.THE ’ 

AMOUNT OF ERROR SHOULD BE MEASDRIC ^ 3) VwV 

AND THE INSIDE DlA OF BUSHING ITEM (^5V-v \\U 

29 SHALL BE GROUND LARG VR TO THE \u\ 

EQUIVALENT TANGENT FHR OH PLUS\A-A. \\\' 

THE HOLE SHALL THEN BE HARD CHROM r \1 

PLATED TO A DlA NOT LARGER THAN \\ 

OR AS REQUIRED. THE iMStDE nA OF 

BUSHING SMALL BE GROUND ECCENTRIC >V “ X. 

TO THE QDIA. TO CORRECT EQui V-TAN^ N " N. 

ERROR AND SHOULD BE APPRO* .DOT /- ^ 

LESS THAN THE AB50LUTE D'A OF /jj 

MATCHED INDEX PIN ITEM ZS . RE ASSF ■ //J 

BUSHING TOPTF AND LAP TO FIT INDEX * ‘- 

RECHECK TOFTM 10IG9I0. 

rr^»*.«CEP'. use WOftK Platform i-iRTABlE 

Duos wo. 1018765’ 
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The Map and Data Viewer Tester 

The purpose of this document is to establish the Procure¬ 
ment Specifications for the Map and Data Viewer Tester. The Map and 
Data Viewer Tester is a piece of Ground Support Equipment to be used 
to perform an operational test on the Map and Data Viewer assembly, 
a component part of the Apollo Guidance and Navigation System. 
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Apollo G k N Spec: fication 
PS-1016 948 
Date: 9/5/63 


The Map and Data Viewer Tester 


1.0 Scope 

1.1 Scope 

This specification establishes the Procurement Specifica¬ 
tion for the Map and Data Viewer Tester. The purpose of this 
tester is to perform an operation test on the Map and Dr ta 
Viewer Assembly, P/N 1011559, component of the Apollo G k N 
system. 

2.0 Applicable Documents 

2.1 NASA Documents 

2.1.1 General Specifications for Apollo Ground Support 
Equipment, ND-1002018. 

2.1.2 Map and Data Viewer, 1011559 

2.1.3 Marking Specification, ND-1002019. 

2.1.4 Map and Data Viewer Tester Assembly and Test 

Procedure, ATP • 

2.1.5 Map and Data Viewer Tester Shipping Specification 


2.1.6 General Specification, Configuration, Process and 
Quality Control Requirements for suppliers of High-Reliabilit; 
Articles for use in Spacecraft and Supporting Equipment 

ND-1015404. 

2.1.7 Procedure for serialization of components, assemblies, 
etc., for Apollo G&N equipment, ND-1002023. 

2.1.8 Paint Color Specification ____• 

2.1.9 Paint Finish Specification_ . ■ 

2.2 Military Specifications 
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Procurement Specification 
for 

Functional Tester 
for 

The Apollo G&M Optica Assembly, P/H 1011000 


Functional Tester 

The purpose of this document is to establish the 
Procurement specification for the Functional Tester. 
The Functional Tester is a piece of Ground Support 
Equipment to be used in conjunction *ith the Precision 
Test Fixture to perform a final acceptance test at 
KIC and incoming acceotance test at selected field 
sites on the Optics Assembly, a component part of the 
AdoIIo Guidance and Navigation System. 
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The Functional Tester 


1.1 Scope: 

This specification establishes the Procurement Specifica¬ 
tion for the Functional Tester. The purpose of this teste-. In 
conjunction with the Precision Test Future, is to adequately 
and sufficiently perform a final acceptance test on the Optics 
Assembly, P/N 1011000. component of the Apollo GAN system. 

The specifications for the Precision Test Future are contained 
In the GAN Procurement Soeclflcation PS-1016910. 

2,0 Applicable Documents 
2.1 NASA Documents: 

2.1.1 General Specifications for Apollo Ground Support 
£, lpment, ND-1002018. 

2.1.2 Pi lsion Test Fixture, GAN Procurement Speulfl- 
cation PS-1016910. 

2.1.3 Optics Assembly Drawing 1011000. 

2.1.4 Marking Specification, ND-1002019. 

2.1.5 Functional Tester, Assembly and Test Procedurs, 

ATP___• 

2.1.6 Functional Tester Shipolng Specification-. 

2.1.7 General Soeclflcatlon, Configuration, Process and 
Quality Control Requirements for suppliers ol High 
Reliability Articles for use In Spacecraft and Sup- 
porting Eouioment, ND-10154^4* 

2.1.8 Procedure for serialization of components, assemblies 
etc., for Aoollo GAN equipment, ND-1332323- 
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The Alignment Mirror Assembly 

The purpose of this document is to establish Procurement 
Specifications for the Alignment Mirror Assembly. The Align¬ 
ment Mirror Assembly is a piece of Ground Support Equipment. 

Its function is to indicate and measure angular deviations 
between the coordinate system of the Optical Assembly's sextant 
and the coordinate system of the mounting surface of the Inertial 
Measurement Unit on the Navigation Base. The Optical Assenfcly 
and Navigation Base are components of the Apollo 0 & N System. 
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1.1 This specification establishes the Procurement Specifica¬ 
tion for the Alignment Mirror Assembly. The function of the 
Alignment Mirror Assembly is to measure angular deviations 
between the coordinate system of the Optical Assembly's 
sextant and the coordinate system of the mounting surface 

of the IMG on the Navigation Base (Refer to Figures l k 2). 
2.0 Applicable Documents 

2.1 NASA Documents: 

2.1.1 General Specifications for Apollo Ground Support 
Equipment, ND-1002018. 

2.1.2 Marking Specification, ND-1002019. 

2.1.3 Alignment Mirror Assembly and Test Procedure, 

ATP_. 

2.1.ft Alignment Mirror Assembly Shipping Specification, 


2.1.5 General Specification, Configuration, Process and 
Quality Control Requirements for suppliers of High 
Reliability Articles for use in Spacecraft acd 
Supporting Equipment, ND-10l5ft0ft. 

2.1.6 Procedure for Serialization of Components, Assem¬ 
blies, etc., for Apollo G k N equipment, ND-1002023. 

2.1.7 Paint Color Specification * 

2.1.8 Paint Finish Specification » 

2.2 Military Specifications 

2.2.1 Mil-Q-9858. 
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jrWACTIONSl DECIMALS I ANQLEt" 


KOLLSMAN INSTRUMENT CORPORATION 

ELMHURST NEW YORK 
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SPACECRAFT CENTER 

HOUSTON. TEXAS 
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DO NOT SCALE THIS DRAWING r.Mrcicgp 4-4 

ATERIAL APPROVAL^"** "V 

:or< composition 4mMU 7C4 1 /.^i 
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tOKAlfe 


tO\<o^\Q 
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MATERIAL 

CORK COMPOSITION 
MEDIUM-HEAVY 

FEDSPEC. HH-C-576 


PAD 


.z-y**. 


CODE IOENT NO.I SIZE I NASA NUMRER 


-7-/r-43i 


10169 81 





























































MOTES: 

INTERPRET DwS iN ^CCOEDANCE 

W'Th mil- o-noszi 

Z. CASTING TOLERAUCC TO BE*.l/32. 

3 . AU_ FILLETS AND COI 5 ME .8 

TO BE 3/l* UNLESS OTHERWISE 
SPECIFIED. / 

4. SURFACES MARKED V Will BE 

machined. Dimensions include 
allowance for machining. 

5. STRESS RELIEVE AT FOUNDRY PtF W 1 002IBS 

Cp. iDEKTIFr PEfP ND IOOZC IS /ai\ 
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NOTESt 

1. INTERPRET DWG »N ACCOKDAMCE 

V4\TH MIL-D-“70B21 

2. CASTING TOLERANCE TO BE dtt/3E 

3. ALL FILLETS AND CORMEft SAD\I 

TO BE 3/lC UNLESS OTHERWISE 
SPECl Ft ED. / 

4.SURFACES MARKED V Will BE 
machined. Dimensions incluoe 

ALLOWANCE FOR MACHIt^tKlG. 

5. STRESS REHENE. AT FOUNDRY. 



4- ~"\ 
(TYP) ' 



PICK-UP SURFACE —' 
FOR STARTtNS DIMENSION 


.3L _/ 

8 

Z PADS 



l ( REF ) 
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CLASS B RELEASE TOR fkkj 


I LIST OF PARTS AND MATERIALS 

UNLESS OTHERWISE SPECIFIEO TOIUHWR MSTtUNERT COMjMMIM MANNED 

DixiNtiON* am IN .HCMtt - SPACECRAFT CENTER 

—I nucTio.il Dici.ALi I ' - ' - ' ii T f " m uowwrawwai_ houitow, t«xa»_ 


I- I- I- I — hi F.PC£SCHEi>.T« ft-t» 43 

DO NOT SCALE THIS DRAWINQ Ichicup J. &CCA -4-4 £1 
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(CASTING) 

; 3 "cosnsisrsoT tui issnsrenr - ~“ 
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NOTES: 

1. ) INTERPRET DWS IN ACCORDANCE 

WITH MIL-D-70327 

2. ) ALL FILLETS 4 CORNER RADII 

TO BE 3/feR. UNLESS OTHERWISE 
SPECIFIED. 

S.) ALL WALL THICKNESSES TO BE \ 
UNLESS OTHERWISE SPECIFIED. 

4. ) SURFACES MARKED Y WILL BE 

MACHINED.DIMENSIONS INCLUDE 
MACHINING ALLOWANCE. 

5. ) CASTING TOLERANCES TO BE*i 

UNLESS OTHERWISE SPECIFIED. 
TOLERANCES ARE NON CUMULATIVE. 
fe.) STRESS RELIEVE A-T FOUNDRY 
7.) ALL DRAFT ANGLE S TO 
GO POSITIVE OF DIM. SHOWN 
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vi_\T 7 i 4 ; 7 


'! 4 Hi 

1 X ST >V ; • i 

j! a 


JVC..V_ .Ji-J _ 


-4 H 



X \\ \ 
\\x \ 

N\\ 


-fcg DIA 
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29g(REF; 


• 20^tf r 


PICK-UP SURF — 
FDR MACHINING 


ZO^-k- 


48 4-(REF) — 



- PICK-UP SURF FOR MACHINING 


iR TYPICAL FOR ALL 
MACHINED BOSSES 
4 PADS 


PICK-UP SURF 
FOR MACHINING 



b tb 


—-I-4-1--•■—iti-l-l— A 


r ! 11 


i i ^ I m~4dia 
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CUSS B RELEASE TOR Mt iiU- 7 DATE 
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03386900076 
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|- I- I- <m»» C PQfAQP<» ii«t» 29APgL 

DO NOT SCALE THIS DSAWIWfl .4 JL^jj dJ.+ 
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HOUSTON, TKXAS_ 
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EOUIV 


FRAME, LEFT 
(CASTING) 

COM IOC NT NO. SITE NASA HUttRSR 

E 1016984 
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NOTES: 

».) INTERPRET DWG IN ACCORDANCE WITH 
MIL-D-70327- 

2. ) MACHINING STANDARDS PER ND 1002078 

3. ) BURRS PER KID 1002079 

4. ) FINISH UNLESS OTHERWISE SPECIFIED 

5. ) HOLES MARKED * ASTERISK TO BE DRILLED 

A5 A PAIR WITH 1016987 
<£) STRESS RELIEVE BEFORE 
FlMAvL 

7) PREPARE UNMACWINED SURFACED 
® PER KPS 1019A.120.(HDIOOEOSB) 
^ APPLY THREE COATS G»Y ENAMEL 
PER KPS 1019A. \3a4NQ\QQ203B) 


- DR NO. 2 ^ (.656) x 1.750 DP 
TAP NO.%-IOUNC-EB x 1.500 DP 
CE" HOLES 2 REQ'D) 


__ nmii»i 

iym(jo«| DESc.i.riOH I 

c-3 0 VMS 3 °ov:Z& 

f-3 1) WAS - ±* 

" y t> J) ADDED iWT. 9)1 t*A 

»)M>Dg6 n)b loeigAa 


26.000TOIS- 


Ki.OOOt.OI5 


- DR NO. 6(.2040) x .812 DP 
TAP KIO.'/ 4 -2OUN0-2B x .500DP 
EQUALLY SPACED ON A 4.062 DlA 
TYP 2 PLACES (6 HOLES) 




V* « H 01 E 5 ^ 
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I i \ \ 

i * \ 
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2.000 DlA THRU- 
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/ / 
/ / 
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-DRLTO(3tfa)x 1.125 OP I 

TAPNO.%-l«> UNC-2Bx.750DP^ 16.0000 
EQUALLY SPACED ON A ±.0005 

4.750 DlA (3 HOLES) 

V--WILL rcr4j(.OT5s) x^ISDOT 

HCLi40 HC-28 %.250 DEEP 


-0.000 - 
± .031 


i_ sjvj !._/; 


•Vi -L - jlw' 


DR NO. \ ( 250)- 
PARTWAV 
(4HOLES) 


IS. 1254.030 



rrrzTL ) --r 
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I / / 
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.250*.031 
START DIM 


-5.3l2t.03l - 
START DIM 


-I'd.8434.030- 


-4.7810 - 

±.0005 


-- 46.250 ■ 

41.250- 


—3.25000— It A.00011 

♦.00005 - 

—.OOOOO 

DlA THRU 



4.7810 

±.0005 


■ DR NO. %j (.562) THRU 
5P0TFACE .906 ±.015 DlA 
(7 HOLES) 


OPPSIDE 


THESE SURFACES TO BE 
SCRAPED FLAT (18 7022PT, 
4 M SAME PLANE TO FROM 
.000025 70.000030 .. 


-I6.0000±.0005- 


©sooooi^^- 
DlA THRU 
(2 LOLLS) 


.125±.031 START DIM 


2.I2S 1875*06 

*015 1 


5.625±015 



! » - A 


THESE SURFACES TO BE SCAPED FLAT — 
(18 TO 22 PT/IN) 4 IN SAME PLAIN TO FROM 
.000025 TO .000035 $ PERPENDICULAR 
TO SURF ’A' WITHIN .00005. 



^-.S<£.2 OlA THRU 
■4 HOLES 

© SPOTFKCE .306. DlK 
(OPP. SIDE) 
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I LISi Or PANTS AWP MATERIALS 

I UNLESS OTHERWISE SPECIFIED I '" STWI11 " 1 C0 *'S«* T '«! I 


i, c 033efc?oooys 


•:** :.oos:^ 


DO NOT SCALE THIS DEAWINO le M tc«m 6 


SEE DWG 
IOIG984 
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SPACECRAFT CENTER 


FRAME, LEFT 
(MACHINING) 
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NOTES : 

1. ) INTERPRET DWG, IN ACCORDANCE 

WITH MIL-D-70327- 

2. )ALL FILLETS 4 CORNER 

RADII TO BE VaR UNLESS 
OTHERWISE SPECIFIED . 

3. ) ALL WALL THICKNESSES TO BE 

V4 UNLESS OTHERWISE 
SPECIFIED. 

4. ) SURFACES MARKED 7 WILL 

BE MACHINED.DIMENSIONS 
INCLUDE MACHINING ALLOWANCE. 

5. ) CASTING TOLERANCES TO BE 

± '4 UNLESS OTHERWISE SPECIFIED. 
TOLERANCES ARE NON CUMULATIVE. 

6. ) STRESS RELIEVE AT FOUNDRY 

7. J ALL DRAFT ANGLES TO 

GO FOSITIVE OF DIM. 
SHOWN . 
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3 DIA THRU 


/r\\ 
7 i 
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NOTES: 

1. ) INTERPRET DWG IN ACCORDANCE WITW 

Ml L“D “70327. 

2. ) MACHINING STANDARDS PER ND 1002078. 

3. ) BURRS PER ND 1002079. 

4. ) FINISH UNLESS OTHERWISE SPECIFIED. 

5. ) HOLES MARKED * ASTER15K TO BE DRILLED 

ASAPAIRWITH 1016985 
G) STRESS RELIEVE BEFORE FIM*M_ 
MACH \NUMQ» 

1) PREPARE UN MACHINED SURFACES 
PER KPS I0ISA I2O. 

APPLY THREE COATS CJf ENAMEL 
PER KPS 1019A.130. 


- REF Vi* HOLE S 

i see view e:-E 


29 691011 


•-4.7810-.OOOS^I 
(FOR'Bf HOLE) 


SEE NOTE 5 


DR N0.6(.2040)x .921 DP 
TAPN0.V20UNC-2BK.50ODP \ 
EQUALLY SPACED ON A 4.062 DIA > 
TYP 2 PLACES (THOLES 6 REQ'D) 


-DR N0.%»(.656)x 1.750 DP 
TAP NOT/.- IOUNC-2B X 1.580 DP 
TV HOLE S (Z 


'k—I—: 


260001.015 


+e£t- 


DRL.T O (.316 )x 1.125 DP —s. 
TAP N0.%-I6UNC“2B x .750 DP N 
EQUALLY SPACED ON A 4750 DIA 
(WHOLES 3 REQ'D) 

16.0000 > 
, ± 0005 / 


DR LTG(.26l) x .953 DP 
TAP NO. \ I8UNC-2B x .625D^ 
EQUALLY SPACED ON A / 
5.312 DIA (THOLES 3 REQ’D)/ 
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\\ 
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\ / / 



_ > v_; 


- DR NO. 6(.2040) x .921 DP 
TAP NO. 16-20UNC-2B * -625 DP 
EQUALLY SPACED ON A 4.500 DIA 
(74* HOLES 3 REQ’D) 
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4.781 (FOR'C’WOLE) / ■ 

^SIOfFoR'ft" \ 

t.0005X hole; 

I I ‘c'i /V/T 


f I A ’ 

Tit- ^ — 
V SEE NOTE 5, 
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-2.0 00 DIA THRU 


i U- 


\ \ V SEE NOTE 5/ J / \ \ \ 

Cc.V'^A 'v 

AWTTrr'' \\ „ 


yiR 


SECTION A-A' 
-47500i;^|-|-’c"WO L 6 


\\J'\ 

! ]/ K 


^DRN0.%>(.562)TWRU 
5POTFACE .9067015 DIA 
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\\j | // 


< \ | 

\ \ , 
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N \ J 
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V._ 


Ttn- - 
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13.125 ±.030 



* view E-E 


. DR NO. ^C-250) 

PART WAY (>r HOLES 4 REQD) 


-REF M HOLES 
SEE VIEW D-D 


-7.002i«gp 


-16.00001.0005 


START DIM - 
-13.8431.030 - 


K 3.812 - 
-5.312 ±.031- 


- THESE SURFACES TO BE SCRAPED 
FLAT (18 TO 22 PT/IN) £ IN SAME 
PLANE TO WIT HIM .000030 


-.250 7.031 
START DIM 


3.25000 

+.00005 
-.00000 
DIA THRU 
"A* HolC 
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CLASS B RELEASE TOR No. Q^3Zo ■ DATE 


-THE5E SURFACES TO BE SCRAPED FLAT 
(18 TO22 PT/IN) £ IN SAME PLANE TO 
WITHIN.000050 4 PERPENDICULAR 
TO SURF ’A” WITHIN .00005. 


1.000 

/ 

Dl A/THRU —' 
*CB V HOLES 4-REQ 

OR .£O3DtA^I.062 DP 
1/4-20 NC-tB^.750OP 
A N" HOLES 
C total 7 holes, »ee view e-E) 
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I NOTES*: _I— _ 

i- finish: *V unue.es* ._ \ 

OTHE.PWISB. SPECIFIED. 
|z-FMBH: SLACKENING* PE-R 
WL- G- Vi*S2A, CLASS'S 
WNTE.RPRE.T OlN<3 \N _ 
ACCORDANCE. WITH 

: MIL-0-10S2.T ~ 1. 

4- GE.NE.RM_ MACHINING. ZZ_1_ 
ZSTANDARDS \N ACCORDANCE 

.. WITH N0IOO2O7e>- 

5- REMOVE. BURRE \N —_ , 

I ACCORDANCE. INVTH Z_1 J 

IZ NO <002.014. 


+.0034 

-BORE DIA 1.0912-0000 
. 1.1250-32 NS -2B 

\p D 1.1047.00,7 


/ I *.000 

J- ——»] 

1 Bcpoer icmubun? 

STRAIGHT KNURLING 
64 0.P. 
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NO. REQD 8YM NO. 
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NOMENCLATURE ON 
DESCRIPTION 


SPECIFICATION 


I LIST OF PARTS AND MATERIALS 

UNLESS OTHERWISE SPECIFIED | g°|; l H S u M R A s W T ‘WSTHUMEHT COBTORATION | 


DIMENSIONS ARE IN INCHES 
I FRACTIONS | DECIMALS I ANGUS 




MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


1016911 I 1016310 


APPLICATION 


V ♦ + + O 

I- 005 I- -»■ n.T. »■»■*$ 

DO NOT SCALE THIS DRAWING J 3 

“*I E . R ' A , L , ___ ___. ....oval y TAU4&SJ 

AJS^^h ! 5 ^ EEL apmovalUj^. Vrtf tV 

FED SPEC Q.Q-S-763 / 

r ia<^ 4I6 CONO A na.aawi.ovai MLMLzl _ 


nut, jam 


NASA APPROVAL 4 

MIT APPNOVfcl^^ 

MIT APPROVAL 


?—^7—^3 COOE IOENT NO. SIZE NASA NUMBER 

R 1016988 


I SCALE 2 : I I WEIGHT 


ACTUAL |sH EET 1 


”23E3S25S2 


PHOTOGRAPHIC SCALE ONLY 














































































::: notes *.:...:: :: 

I- FINISH' W UNLESS OTHERWISE. 
5P1LC»F\E.O. 

. 2- FINISH*. E>LACKEN\N<5 M\LrC~W24 

C\-AS>*>5. ~ ~ - 

2>- \NTERPRE-T OWG IN ACCOPONNC.2. 

WITH VA1L-D-10S21.- 

4- - &ENERW- MACHINING STANDARD IH 

ACCORDANCE. WITH NO V00201S. 

5- REMOVE EURRS \N ACCORDANCE. 
'NHH NO 10020*73. 

G~ ARP\_Y Z.\N(C. C-WR.OMATTEPRIMER? IZ * 

_PER MIL.- P-ESES. APPLY 

^ZZZLUSTETRUES.S. E.NAME.L. PEP _ 

. T T-E- 521 COLOR NO.SIOSS. 

. . . op fed sto no.sss. _ :~z 
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APPLICATION 
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SHARP 

SEE W.034 REF) 36PITCH SERRATIONS 
NOTE 6 

CHAMFER 45°X.0I5 


046 FOR INFORMATION ONLY 
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ITEM 

NO. 

QTV 

REQO 

SYM 

government/nasa 
< NO. 

KOLLSMAN PART NO. 
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IDENT 

NOMENCLATURE OR 
DESCRIPTION 

MATERIAL 

SPECIFICATION 

unitB 

WT | 





LIST 0 

F PARTS AND MATERIALS ■ 


UNLESS OTHERWISE SPECIFIED 


DIMENSIONS ARE IN INCHES 


T0L| 

ON 


FRACTIONS 

DECIMALS 

ANCLES 


!.oos 

: i° 


DO NOT SCALE THIS DRAWING 


MATERIAL 

STAINLESS steel 
A I SI 416 


FED SPEC aOrS -763 
C LASS4I6 cond A 


CONTRACT 


KOLLSMAN INSTRUMENT CORPORATION 

ELMHURST_NEW YORK 


" c 0^^fc>«300QQ4- 


DiAWN /^^^’^^ PATC **"^ 


CHECKED J* 4 


APPROVAL 
APPROVAL i. r Q 




y-tf'-O. 


1 %L 


MIT APPROVAL * „ -jr, - 

MIT APPROVAL T ■ ll'l/kl 


ROVAL Zt JQ 


MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


TITLE 


NUT, JAM 


CODE IDENT NO. 


SCALE 2 * I 


SIZE I NASA NUMBER 
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1016989 


SctSal l SHteT I 0F I 
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■ ■ I • « ■ I 
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i z it 

PHOTOGRAPHIC SCALE ONLY 
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notes: 

1 HEAT TREATMENT 
PER NQ1QQZQ9Z 

2 FINISH: BLACKEN 

PER MIL-F-485TWE.IH: . , (Pj 

3 INTERPRET DWG IN 
ACCORDANCE WITH 
MIL-D-70327 

4 GENERAL MACHINING 
STANDARDS IN ACCORDANCE 
WITH ND\00Z01B 

5 REMOVE BURRS IN 
ACCORDANCE ND\OOZO!9 

E1DENT\FY PER ND100Z019 ; 


~NASK“PART NOIREV LET. 
1“RND_.MFRSJS'<H 



i 


L 



















I0\69I0 

NEXT ASSY 

USED ON 


APPLICATION 




































notes: 

1 HEAT TREATMENT 
HER NO \OO2.Q02. 

2 FINISH: BLACKEN_ 

PFR MIL.-F-4B5TYPE.ni 

3 INTERPRET DWG IN 
ACCORDANCE WITH 
MIL- D-70327 

4 GENERAL MACHINING 
STANDARDS IN ACCORDANCE 
WITH ND\00E01S 

5 REMOVE BURRS IN 
ACCORDANCE ND\OOEOT9 
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lotfe^n 

I0\69I0 

NEXT ASSY 

USED ON 


APPLICATION 
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•-.060 

SPRING 

MUST RETURN TO THIS 
OIM. AFTER PRESSING TO .025 


4 HIGH AND 4 LOW 
POINTS EQUALLY 
SPACED 



-010 


,i.002 

STOCK 
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QTV SVM 00VEANIIEWT / HA8A KOLLSMAN PART NO. 
REQO * NO. 
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NOMENCIATUAE 0* MATERIAL EPECIFICATION U "' T 

DESCRIPTION WT 


LIST 0 

F PARTS AND MATERIALS M 


UNLESS OTHERWISE SPECIFIED 


DIMENSIONS ARE IN INCHES 


TOL 

ON 

FRACTIONS 

DECIMALS 


I .005 


^ | C 


DO NOT SCAL E THIS DRAWING 

1/2 H 


MATERIAL 

BERYLCO 25 
ASTM B-I34- 


FED SPEC CA-C-533 
TEMP 1/2 H_ 


CONTRACT 


KOUSMAN INSTRUMENT CORPORATION 

ELMHURST _HEW YORK 


kic OiW>SOOOOQ» 


J. ZJ-G/t 4-/2-62, 

APPROVAL 


CHECKED. 


Q i 




(U 


MIT APPROVA lA- _ 

MIT APPROVAL. 7^°$A ?/4jL 


MANNED 
SPACECRAFT CENTER 

HOUSTON, TEXAS 
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motes: -:- ... _. 

UrTttWStt ^VUNCESSOTHtRWSE^Zl 

:;_ SPE.c\FiED. : r zzzr v" 

i-FlM\SH-.B\_KCKEH\NQPE.R 17. 7 _ \ 

ZT M\\_ _ O’ T^SiZA-, ~ 

2>- INTERPRET DWG \Vl kCCORDfcUCEZT 
._! .YIVTtt M\V_-D-TOSn __ ~ 

4- GE.NE.RAU VAkCYWNVUO STKMOAvRDS IT 

n m NCCORD^KiCS WITH NO\OOEO-|S. 

5- RE.MOVE. BURRS IN kCCOROKNCS 

ZTV« \TH NO \OOZ.OTO. _ _L_ 
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DESCRIPTION 
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NOMENCLATURE OR 
OESCRIfTlON 


MATERIAL I SPECIFICATION 


LIST OF PARTS AND MATERIALS 


UNLESS OTHERWISE SPECIFIED , ^wvoS! 

DIMENSIONS ARE IN INCHES 

I FRACTIONS | DECIMALS I AWOHI PW 


MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


N * ♦qqC * I* TITLE 
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ATERIAL AMRAHAi If i4 t, J fin V Sl£i * 


MATERIAL 

STAINLESS STEEL 

A IS! 416 _ 

FED SPEC QA-S-763 
CLASS 416 COND A 

CONTRACT 


~2r- / 3 I CODE IOENT NO. I SIZE I NASA NUMBER 


I MIT APPROVAL^ 
MIT APPROVAL^ 




1016 9 91 
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NOTES: 

1. FINISH: V UNLESS Y 

OTHERWISE 

SPECIFIED. 

2. FINISH: BLACKENING 
MIL-C-13924, CLASS 3 

3. INTERPRET DWG 
IN ACCORDANCE 
WITH MIL-0*70327. 

4. GENERAL f-'VACHVNlNG* 
standards IN 
accordance WITH 

NDIOO£Oie> _______ 

5. REMOVE bURRs 

IN ACCORDAHCE 
WITH HP V3Q ^Q7 < 9__ 
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.9990 -32 NS - 3A 
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REVISIONS 

DESCRIPTION 


DATE APPROVAL 


PD .9787l*gg?2 
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DESCRIPTION 


SPECIFICATION 
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NOTES. 
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MOTE^»‘. 

I- IWTERPR6T OWG, IKI A-C.C.OR.&A.MC6 WITH MIL-D-70SZ7 
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I- tkiTERPR^T DWQ, tNl A^CCOROA*tsiC5 WITH MIL-0-“?02>27 
l- ELEM \U AX.CORO WITH/SPEC 

CK*. EMT_MK/j EX\T_MU 

SURF. G^OAU: CTL7. VsFR % OUTER 7L »/S FR _. 

RESOLM 2 S EC OR SETTER 

AS>T\C^_>MtLL\0\0PT V/\AsX 

SPH6R PWR_MILUDIOPT MAOC 

Ml kit MUM REF L &Z % FOR SOOoXw/k.v/E VJcVAGCTVA 

SURF. MK.O “P" POL, A^U- OTHERS C^RO. 

3- SURFACES V*A,R*SO“F>" PKR\LLEL TO .000002“ 
^.-G»L-KS>S k/ACY POROHAs.'S'E.OD PROM t 

THE VA,Si K.EUREN4 C.O. OR EQUN- 
WAT6RTOWK1 TZ^MASS 

ks*. ortncajl. flat fused quartz. 
DOUSLE 50RFAsC_5 MASTER .000002 FL.AT 
§ parallel 

s- ‘SORFAsCE. \kJO\CACTEO TO SE ALL)k\\M7.ED 
PER FRAsVAVAFORO As.RS><5M/AL- SjRBC. FYS>- 
<370 4 CjOAT WITH SIUCOM MOKiO^tDE FOR 
55 % kAlKL- R^FL.EC.T\OV4 



5.000 


-CTO PER SPEC 
SEE KJOTE^S 


7 


6 


5 


-.500 X4S° CHAMFER TYP? 



2.^57 



1.000 


.050 x *\*5* CHAMFER TYP 


FOR INFORMATION ONLY 


CLASS B RELEASE TOR 


DATE 


I'L^LVcTJ—I #0 —•-V* T/ - ASA I ™ "" -1 SS "°SXEX " 

— r ' list of parts and materials 

, ccc ftxucDUMcc QPPriFlED KOLLSMAM INSTRUMENT CORPORATIOd 
UNLESS OTHERWISE SPEClrltu clmmu».t _ mw voak 

DIMENSIONS AWE IN INCHES KIC Q3386900I8I 

ln.rT.mill DECIMALS I ANGLES r " - 


MATERIAL I SPECIFICATION 


0N |.^V. |-- OTO I- I _ BATc V\-»» I 

DO NOT SCALE THIS DRAWING -u«r«>n j gDMAAMRHF* S-/7-4>| 


CODE IOENT NO.I SIZE I NASA NUMBER 



MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS _ 


MIRROR 


Q 1017069 


SSS.L |«H»T I I 










































































mote^: 

*" \KiTER.PR.ET DWG^JU AX.COR.OM'ACfc WITH VAIL-D-70327 
2- MAvCHIKHMG, STAJNDA.fc.D^> IM KC.CORD AvY\\CE V/\TH 
:nd 100 2078 r “ ••;-••;-• 

3“ BORRS tM AsCCORDKMCE. WITH NO J002079 
4-FlN\SH XZ V UNLESS OTHEP.VAS6 SPEOFIED 
&• MEKT TRE\T ROCVLV/EU- H C SO'55 
fe-FlN\«>vA: E>Uf\CKvEM PER. MU_-C-13S>34 ) CL4S» , S3 

E'/CEPT E>URJFA£.E -4s. 


0202101 


SYM ZONE 


REVISIONS 

DESCRIPTION 


DATE APPROVAL 






-.OIO X<4S° CHKVAFER (M/v/) 
(TH\S> 5\D£ OMLY) 


.I5G 


.397 


DR.. s /az (.1562) THRO 
C* HOLES) 


S>ORPAsCE-4^ l lNP AsFTER fcL4£-K.E.N\ MCa ) 


FOR INFORMATION ONLY 



CLASS B RELEASE TDR No. A 


DATE 


Iitemi qty I 


KOLLSMAN PART NO. j 


NOMENCLATURE OR 
DESCRIPTION 


MATERIAL I SPECIFICATION 


UNLESS OTHERWISE SPECIFIED KOLLSMAN INSTRUMENT CORPORATION 

— ■ -—— CLMHUWST NCW YORK 

DIMENSIONS ARE IN INCHES KIC 0 -_ 0 - 

| FRACTIONS | DECIMALS ANGLES PN ®*53q€900I75 

TOL ^ 1 ^ mi HMMM mmm m mamm 

°" ~ * N - - 1° D»AW W K\V^^0SK.^ ,. T ^^0^; 

D ° NOT SCALE THIS DRAWING CHlCKto j;STGAMPT/re S-/7-V 

-atep.al^TMV^A k , nr>v ~?f. flUZgY.n.tf 

440C. APPPOVA1 I t « A .. - S-VS-U3 


LIST OF PARTS AND MATERIALS 


MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


CLKMP^ M\RROR. 



-fe-o *5>pe.C Cioi*4»-744-7 

1QIS9I4 IOI69IO Cl^440CCQND\ >A><w , 0 J 

NEXT ASSY USED ON CONTRACT ^TJ 

APPLICATION MIT 


INCHES 


I CODE I0ENT NO.I SIZE I NASA NUMBER 


Tjntr 


1017070 


SHEET | OF \ 


0 I 2 

PHOTOGRAPHIC SCALE ONLf 




























































mumrawtmM 




*¥7 











notes: 

\- \MTER»PRJcT DWG* \M ACCORD As.V4CE. 

WITH VA\U-C>-“?0527. 

Z- MACMVkilKiC^ S»TAvMC>AsR.O>S» INi AsCCOROA^UCS. 

WITH NO 1002078 

3- £>ORJR*b \VA A,CC.O^D\ViC.5. WITH ND 10 02 079 

4.- FlU\SH va V UMV.eS»S> OTHS.RW\«>e •SPECIFIER. 

«5- HE ACT TREAT ROCKWELL. "C" SO-SS 
<S>-FtM^H'.^>LKCKEKX PER. VAIL-C.- \3^S4,CLAN'SB 

evcepT sur.pa.le-a. 


IZ.02.I0I 


SYM ZONE 


REVISIONS 

DESCRIPTION 


DATE APPROVAL 


.SGZ 


,€>&7 



DR V^C'SCZ') THRU 

(Z HOLE«0 


.\SQ> 



.0\OX4S° CHKMFER. (MAs.V) 

(this s\de omcY) 


4<=> TYP 


1.000 


*&yi ka 


SURFAsC-E - Ay (l_NF> A.PTER BLACKESTUC=y) 


.00005 


■ 

I 


FOR INFORMATION ONLY 


CUSS B RELEASE TDR 


DATE >£*ftsj 


I ITEM QTY I I GOVERNMENT/NASA 

no.UeqiJ sym NO. 


KOLLSMAN PART NO. 


NOMENCLATURE OR 
DESCRIPTION 


MATERIAL I SPECIFICATION 


| LIST OF PARTS AND MATERIALS 

UNLESS OTHERWISE SPECIFIED I IHSTRUMtNT C0 ^°i , ^2!! I 


DIMENSIONS AWE IN INCHES _ I JJ' C 03386900 176 

| FRACTIONS | DECIMALS | ANGLES I rw _ _ 


MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


_ DO NOT SCALE THIS DRAWING curr.Kt nJ 3TZ 

_MA T ENIAL^TWViV.t5S APPROVAL 

_A\s\ 440c approval!^ 

_FED spec 

IOI6SI4 1016910 C-L^V^) 44QC. COMO ^ nasa approval 


+ _ + , - TITLE 

-.oo5i: \ d , aww r^^o^ b „ a-»^ Mnnr v n ' 

LE THIS DRAWING checked ^ STRIVE* S-a-tl L.LA\W\rv W\ VVs.PsW TV. 

AViLtSS <>Tt£L APPROVAL 5-/A43 I 


S-//^3 

S-M*. 


CODE IDENT NO. SIZE NASA NUMBER 


NEXT ASSY USED ON CONTRACT 

Application 


CO'±U VM M- l i'L'(3 


I MIT APPR0ViB4±£2 


I SCALE \/ \ I WEIGHT 


1017071 


ACTUAL l SHEET \ 0F ^ 




PHOTOGRAPHIC SCALE ONLY 





































































NOTES’ 

I - INTERPRET DWC* INI ^CCORO\NCE WITH K/UW-D- loan. 
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uotes: 

I- IMTERJPRET DWC,. IM ACCORDAMC.E WITH 
MIL.-0-10511. 

t- CASTING* TOLERAKICE TO BE ± l/Sl P6B - lNCH 
ADD .004 IUC.H PER IMCH OVER 4 INCHES 
B- AU- FU-L.ETS AMO CORMER RAOW TO B>E tylfc 
UNLESS OTHERWISE SPECIFIED. 

4- SURFACES M\R.«D V WIUU BE MAC.HH4EO. 
DIMENISION1S IMO.OOE AL.L.OWAMC.E FOR 
MAO-UNI M<=\. 
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motes: 

1- IMTERPRJcT DWG,. IM ACCORDANCE WITH MIL-0-70327. 

2- G,EKJ£RAX- MACHINING, STANIDA.RDS> IN ACCORDANCE 
WITH NO 1002078 

3- REMOVE. EORRS IM ACCORDANCE WITH NO 1002079 

4- PREPARE ONK/ACHINEO SURFACES 
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notes: 

I- INTERPRET DWG,. IN ACCORDANCE WITH MIL-D-70317. 

Z- C^EkltRAL MACHINING, STA.NIO/ARDS> IN ACCORDANCE 
WITH NO 1002078 
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NOTES: 

u KlTERPRtT DRAWING IN ACCORDANCE WITH MlLD-70327- * 

V. SOLDER PER UIL-S-6072. ' ® 

4, VALUES TO BE DETERMINED 8Y Tft VT 

5. WIRE PER \T!002OU 

G. feiKiO WlWS TOG^THCR ITEM 1*114, 

: POT TIE AT */2 INCH SPACING 

7 IDENTiFT USING NASA PNG NO-, REV lTR MANUFACTURER'S SYM PER HP(002019. 
8 . SERIALIZE PER. ND 10020 23 ON NAMEPLATE ^ 

TEST REQUIREMENTS FOR -QQQ UNIT © 

I a) CONNECT ZB'iOC TO TERMINAL q &. CONNECT IOVDC TO TERMINAL 74. 
COKWEC DC RETURNS TO TERMINAL 7*. CONNECT 18V 800* «CR* 
S6TW«4TBRM»UAL% GG ANb 67. CONNECT S?EO AND BLACK UEAD% OP 
LOAD p/rj I0I0 4V> ACROSS TERMINALS G4- AND 66 - ODMUffCT CENTER 
TAP (RtO/BLAOL LEAR) OF LOAD TO 26VDC CONNECT INPUT (&0O T 8 CPS) 
iNPHASk OR OUT OP PHASE WITH BOO CPS StfrMAL. ABOvC 
C) 6 AIM - tOOO T 2W, AT TERMINAL 72 
TTRM. 70s- TERM 1 1 -tiO 0 /# 

(C MN TERM 71- TERM 7Z ±10%. ® (Z) (») 

C) PHASE SHirr BETWEEN INPUT ANR <VTWT V 

SHALL BE iTO® ±40*. \ \ / 


1<D CONNECT L 8 VDC TO TER.UlHALffV CONNECT I0VDC7D 
TERNIMAL 74, CONNECT X. RETURNS TO TERM I HALTS, 

CONNECT 28V 800t 8 CPS BETWEEN TERMINAL^ AND61 
_ CONNECT RED AND BUCK LEADS OF LOAD P/N 1010430 
ACROSS TERMINALS 44 AND SB, CONNECT CENTER. TAP 
' (RED/BLACKj LEAD OF LOAD TO 28 VDC CONNECT INPUT 
(800 t 8 CPS) IN PHASE OR OUT OF PHASE WITH 800CPS 
SIGNAL ABOVE. 

V) GAIN ; WITH A O® PHASE LEADING OR LAGGiND AHD 
3 MILLIV0LT5 INPUT APPLIED TO TERMINAL H WITH 
72 AND TO GROUND AND O* PHASE APPLIED TO 
. reference teruiwal gt and 66. in phase - 1 

_ OUTPUT. MINIMUM SHALL BE I 8 V+ 3\AC AND 
30 VAC MAXIMUM OUTPUT WHEN REFERENCE 
TO TERMINAL LI AHD U. ARE. REVERSED, 
fij)PHASE SHIFT BETWEEN INPUT AND OUTPUT SIGHAl 
THE PHASE SHIFT 5HALL BE /80*t40°. 
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S 

5F«= NOT-p A- 


SEF NOTE 4-ifri 


> WHTCf . T3 

,\ jpn 


SEE MO^E 4*4' 


_r~p u JV SpTV-- 

Tl8~\J| *1 1^1 

4 Q 37|J y M rH^- 

33 6 ^fo^r I ft 

S |f3 0---eJ»fV s « U 

50 C B.: 48 47J46 









(£) ^ELECTION CHARTS 


CHART * A" © 
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1RIMG LLGEND 
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T t,SU5 t.Q30) 

“TsTst^Sov 
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~ iiao.Pi.Q3oy 


COIIDUG, FROM 
» ,TERM- ’ 

"i 1 "i ~r 


.«&“! colo r 

L.5 BARE WIRE 4,3(.3.0 t .030) 
3g jyl5" Lsaast.osoS 

c M.15" _ IGBC .151.03 0) 
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PART NO. 

VALUE 

7»A«.-r VJO 

VALUE 

IOO 1722-1 . 

47 UUF 

'00172.2- 1*7 

' IOOO UUF 

1001721-3 

68 UUF 

1001722- 21 

2200 UUF 

1001722-4 

82 UUF 

IOOI722-2'S 

3300 UUF 

. 1001722-5 

IOOUUF 

1001722- 2S 

4700 UOF 



1001722- 2G 

8600 UUF 

5)rEF 


10002.2- 27 

6800 UUF 


1001722- 28 

8200 UUF 



f001721- 29 

10000 our 



1001722-9 

220 UUF 


6> 

\00I722-I3 

470 UUF 
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SEE {blWL 
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J1 1151 T ICSC.2St. J3Q} 
G5 |L15 IBMEWIReLs (l.IStiO - 
G3 p."5 
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l UMblu l 
IEJQQ29I 

i HL'M'MB _ 
lEssasd 
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_ -® 


Chart 
"pa rt no. 
~7 ooriiG-TiB 
vooniG- >»l _ 

I00I7IG- IQS 

looms- i 

lo o niG > -2 _ 

loonis- 4 
10017 1 G- B 

\oonife- <0 
looniG -1 
lOoniG- 8 
loo niG- ^ 
iponiG- >Q 
loo niG- n 

looniG- iz_ 

looniG- 1 3 


o 

VALUE 
47 OHM%"" 
51 OHMS 

_35 OHMS 

Si OHMS 
5G OHMS 
68 OHMS 
75 OHMS 

82 ohms 

11 OHMS 
)0Q OHMS 
HO OHMS 
120 OHMS 
130 OHMS 
ISO O HMS | 
160 O HMS | 




_ CHART E._ 

PART NO. ]~ VAUJ E 
I Q0H04 - ST. .01 *» or 

1001704- SB .OiB OF 


&& & (i 


-SECTION ’’A-A" 


REVISIONS j~- *■< 

DESCRIPTION OP T E APPRO'AL 

tb v-.-IU 6MAa«,^ 55 - 7^7 --- 

. T«Q UP C.g ' _ /’ r 

;ai^3fc4-7M iRi-tti'' 


| RlVlStp PtP EC P IO 7 GGJ K-/7KJ 
TDR^ , 9 Z b ?? DAT E | 2 6 . 


I RtVJi»Cfc PEN. BOO 10^421 P*44C 

TO«a Z444-*- DATE U-JC-tr ! « 


REVISED PER 620 114416 h-tU ffre 
TPRR 2^3>4 DATE -IS-feS - 


10 14IL9-OOI 1 (*020110740 

lotnoi _ 


PLATE IDENTIFICATIOK, 
SCHEMATIC OlAGPAM 



£24 ^511012414 
«2« GO SIIQI24I5 
(,q 51101 2444 ~ 
tu LO 51101 14 ~ 
Uo 5IIOI~240^ ~ 
24-j (>0 5H0' 2404 ~ 


Wii2E EceClgiCAL . WHT-S,RN)(-LE CHARTT 7 

~ W-RE ' 5i-£C’fc!CA fc ; vVMT- 3iUfcA5E£ LHWf 7 ) 
~ AiRfe,£wECT<,CAL (WHT-YEL) 2SfcE CHART’B*! 
AliRE SwfcTk-CAt (GLm/^EE CHART 0 ) 
WIR6 .ELECIR.CAL (BLUfc)L>EE CHART 
X'g£ ELEC-a.iCAw IVEL)(SEE CHART *8*; 

" SCKEW.PglvE ROJNU HD 


.jam_ 


77441109^001 [ 

I llbOCO110740 1 


PAD.TRAN5I5TOR MTG 

' PLATE IDFTr TElcATICH _ 

INSULATiO N, -SLEEVING ( SEE CH ART 

\AJlRE LEAD j,S£E CHART ’‘P 1 < _ 

' CAHACaOR /SEE NOTE 4) 



p.ponia __ 

~ GO 1753 
~ !06l7 l4-fl~' 
ooni^ 7 ^ ' 
~ioontG-46' 


1 74 45505 40i4j 
1C 74UV3O5 20Q2 
ID 74 45>5>Ofe7D20 
IfcOlOWOSAC ~ 


Resistor (t.et no*c- a.) 

" SCR EW. P AN HD MACHINE ~~~~ 
LQCKWASHER.5HAKE PR OOFINT 
'iCRL W. FLAT SLOTTED HD 
" BRACKET. DCX'SLE angle 
TRANSFORMER. ,TL) 
TRANSFORMER. LT\7b) 
" RES'.STOR VR24.Z5) 

I~ " CRZ3) _ 

_ CR12.) _ 


MOO 1712>-76" 
1001713-7 3" 
1001713-3 1 
IC0H1VI5 ' 
100I7I3-GI ' 
''06171 3-57" 
I0CI7I3-7I 

3^nmn" 

[1001715-43 ' 
: 10017(3*56 ‘ 

|iooni3-cT ~ 
: ! 001705-749 “ 
;'00ni5- 20 
,001705-.31, 

• I COi80Z-C'Q2 ' 
• ■ IQOT/I'd.- I 
|iOQ!7*9-00r 
M0Cr20-0Ot " 


CR2C) 

(R 1 8,19) 

-Lg >7L ZI 

(RIG) 

(Rl5) 

C R1 47 

-J.R13J_ 

( RICH? 
CR9, RZI) 
(F Q.lp) 
(R G) 

(R4 .5)_ 


RESISTOR i = _ 

transist o r ,;g 1.8) 
TRANS!S OR (QG) 
TRAN SISTOR (Q3.4) 
TRANSISTOR .01.2,5' 
[XOPEJPRl.S.V 
DIODE wLRO_ 



* VENDOR ITEM-SEE SOURCE CONTROL. 

OR. SPEC. CONTROL PWO.BEFORE ORDERING. 


; 1001723-H8 
llOOnOG- >5 
jt00l70G-G9 
Tiaoi ip^-^ ; 

OGi722-|7T 
• .001706-29" " 
10 01723-22? 
llOQI7l7-|C~ 
.iOOl/QG-1 5 ' 

; SCLO-ART - E 

ManoEM 

1011703 I 

M |«0»t»NMI»T/NA»A 


TcKFaciTOR (CI2.I43 
_(CU)_ 

_tci0L_ 

(C9) 


_ (VP 

.CCS) 

_ C 4S) 

~f~ :s) 

C APACITOR .20 
«QA^:. TERMINAL 


7«11 t-OOCH 1 LIST OF PARTS AND MATERTaLS 

UNLESS OTHERWISE SPECIFIED ?«LLS»IAN INSTRUHCNT COtPOWOll I MANNED 

oiMCMSioNt anc in inches Kic i r\ i i r\ r\ SPACECRAFT CENTER 


: 17020 I I O 70 
... . MARGu'H^ . yl 


DO NOT SCALE THIS DRAWING 


AMPLIFIER, MOTOR DRIVE. 
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W 3tAS 9-497 


83944 E 1017404 



D 


9 


8 













































Mirf’RET DRAWING IN ACCORDANCE WITH MIL D-70327- ' 

r ' _ 'L '.7 PER MIL-S-G072- ® 

,m L ^ TO BE DETERMINED *VT**T- 
WIRE PtR 10020 32. 

=»iNiO Wi^ES TOQ^THCR J^Vi<V tteKAKTH, 

VC i TIE AT */2 INCH SPACiVK^ 

->£ V’ L y USING NA5A PNG NO-, REV LTR. 2 MANUFACTURER'S STM PER HD 1002019. 

5 1ZE PER NO 10020 23 ON NAMEPLATE 

TEST REQUIREMENT* POR -QOO UNIT © 

^ NECT 28VDC To TERMinJAu. G9 CONNECT lOVDC TO TERMiMAt14. 

•'* *'ECT DC RenjRNS TO TERMIUAU Te>. CONNECT 2*V BOOlflCR* 
>jee»4T«RM»gA!.\ iG ANb 6T connect *et> and Black uead^ or 
t -0 P/N lOlOAVo ACROSS TERMINALS G4 AND 6ft. CONkJfiCT CENTER. 

(RED/BLACK LEA O') OFUOAD TO IftVJDC CONNECT INPUT (©OO T8CPS') 
l . HA5E OR OUT OP PHASE WITH 800 CPS &t«*)AL ABOvC 
:> C iN- IOOO 1 2Wo AT TERMINAL 72 
£ IN TsRM. 70 r TERM 72 *lOV» 

6 IN TERM -tl * T e ** 7Z (^oj) * 10 %. ® @ (jo) 

-) PHASE SHtPT EiETvOECN INPUT AND OUTWT 

SHALL BE 1*0° *40°. \ | / 


TEST REQUIREMENTS-Oil UNIT 
l CONNECT 18VDC TO TERMINAL ffV CONNECT 10 VDC 70 
TERMINAL 74. CONNECT X- RETURNS TO TERMINAL 75, 

CONNECT 28V 8001 8CPS 8ETWEEN TERMINAL.fc AND67, 

_ CONNECT RED AND BUCK LEADS OF LOAD P/N 10)0430 
ACROSS TERMINALS G4 AND (.8, CONNECT CENTER TAP 
(RED/fcLACiO LEAD OF LOAD TO 28 VDC CONNECT NPUT 
(800 - 8 CPS) IN PHASE OR OUT OF PHASE WITH 600CPS 
jlGNAL ABOVE. 

V)GAIN; WITH A 0° PHASE LEADING OR lAGGiND AND 
3 MILLIVOLTS INPUT APPLIED '0 TERMINAL 1l WITH 
12 AND TO GROUND AND O* PHASE APPLIED TO 
REFERENCE TERMINAL- 61 AND 66. IN PHASE. 

? OTPUT. MINI MUM SHALL BE IB V i 3 VAC AND 
OVAC MAXIMUM OUTPUT WHEN REFERENCE 
TO TERMINAL Gl AND 6G ARE REVERSED, 

ophase shift Between input and output signal 

THE PHASE SHIFT SHALL 8E /0O*t4O°. 



NOTE G 


PARTIAL VIEW B-fc 


SEE NOTE A- - 


SEE NOTE 4--t fi»l' 


SEE MOTE 4^44} 
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(S) -SELECTION CHAFTTi 


TERMINAL NO. AW) LEHUH 

IT _ 43^15^.^03] 

(Mrr+33ov 

13" ~ jt3fi. 0tJ3O5| 

4i _ ttC5t 70351 

_ 4 63(.5».030S 

10 !43C5t.0303| 

5 63155^036) 

2! . b(l^)l .030)1 

_ 11 foist.ml 

12 foU 5 t.Q301 

n fol s tlwy. 

!-fe _ 

IS IfaSU g Ow 

1C ; 43( 1.01.030)1 

25 fo(t.PC .030)1 


COlO WCL, ERCNA 
h 1 jTF R M. ' 

' T ~’~A _ 2_ 

f-. _ 


”Ti_ 

_‘ll__L 

I3„_ 

'4 



FTF 




RING ..EGEND 

TO ^| CDU>R;^rglBB r 

^ERM. Z1 3.5 MKNiREfo(3.0±.03O) 

4 5fc Vt5 foci as*. 030 V 

__f 'i. is foe, is t~osqy 

_46 ,4.0 _ - 63(3.5 t.P30) 

_3 3 H..5 _r_.- 43qot.o3 oT 

_ 34 1.0 _ 43 LI. 5 tTp^O) 

_ !C b.lT _ '(o3 (i.75t. 030 

_ IL-hS _ wci.o;.o»l 

_ _1 3 1 T.S 

_47 (3.15 _ 43(3.2 i,03>O) 

14 I 1.15 !fc3(l*5i.0301 


46 j ,15 
44 11.15 
"41 .15 

49 ITo" 


PART NO. 
IDO >722-l , 

>oon 11-3 
>001711-4 
1001711-5 


VALUE 
41 UUF 
<48 UUF 
81 UUF 
100 UUF 



IE..I5_ 

TERM, fi 


■■■^fisssa 
■TIIH IH I II 

ailffMigyni 


, (.25 1 .030)1 


P':-V 


CUT PUjTL.L- APPROX 'At, 

FROM 6KSE OF TRANSFORMER 


_Tie 

44 h.iS 
4~ 1.15 

| 15 U5 

term- G8 1.1-5 

T&RM 1 5_ |.15 

term G3 Lis 







®— 
RIF© 


>7 r“ -« 





',001121- IT 
1001122- II 
1QOH22-2B 
1001721- 2E> 
IOOI72 1- 16 
l oo nil- 27 
100 1711- I B 
>001722- 19 

1001122-9 ~ 

1001121-13 


1 0017IG - »B 
100HIG- HI 
10QI7IG- >09 
|0Q>7 13- I 
1001713-2 
1001713- 4 

100 171 3- ^ _ 

1001713- G 
1001713 - 7 
IOOI7I3 - 8 

> oo ms- 9 

>00 HI 3 - 10 
1001 713’ >» 

10 01713 - 12 
>001113- 1 3 


VALU5 _ 

IO OO UUF 

22 00 uur 

3900 UUF 
4700 UUF 
bGOO UUF 
G80 0 UUF 
~ 8200 UUF 
iooo o uur 
120 UUF 
470 UUF~~ 
O 

VALUE 
" 47 OHHK 

B9 OHMS 
33 OHMS 
&\ OHMS 
5G OHM& 
G8 OHMS 
IS OHMS 

8 1 oh ms 

| 9 1 OHMS 
100 OHMS 
" HO OH MS 
120 OHMS ~ 
" >50 OH MS 
150 O HMS 
160 O HMS ~ 




SECTION "A-A" 


_ CHART E. _ 

PART NO. VA l US 

IOOH04-S2 .Oi«S Or 

I00H04- SB .Qie UP 

1001104- 5 1 .O IE UF 


* VENDOR ITEM-SEE SOURCE CONTROL. 

OR SPEC. CONTROL PING BEFORE ORDERING. 



fcc r o^ ;l [ 

ifc4-739 2.1 B1 “T 


^IV1«D PER pc? 'OVLC/ ‘S/7<J B 
TRR. i 9 23g 2ATE C’.H? , L L. 7-frT 

RtyiKt* PCS. eco 0i4ri f'.’Vir V- 
k 24*44DAT* »\-3c-4r ; tP « 'v/u/*. 

REVVED PERlcIilUlfc yrV 

' T?C1 15439 1A T E -ZS-j.5 9^ 

64 PFv 5EE; PER «CO 1\LI05 ~ 

^4 !TPKK^2at4l DAte 4-U-»^j » K S-Z-c,*. 


10161L9 Q0I iUQIQI 10140 

lo>9ioi _ 

" lCQi^JO-2 _” 

" V|L ~^ ^0 51101 24'4 ~ 

~ V)h.-fl-,o»7S / 4e£4 GO 5H012415 
1 MIL-W -^4/461» ^0 5(|Q| 2444 ~ 
~ MiL-.V og^gELI GO 5J101 24J5 ~ 
" i^o 51IDI 240U ~ 

" M'L-A-<d676,4E24- UJ 51101 1404 

MS 213>6 -t H i, 640 L 4002 

* c »7 3 ,14411093007 “ 

~IQ I9I29 lfc020UC740 _ 

~ lOOiliO -22 _ 


PLATE IDENTIFICATION _ 

SCHEMATIC OlASSAM 

~ TAPE. LAC,IMG j TYl\G _ "" 

" W.L6 &u=Cjg-CA2 ’ WHT- &RN)i TE CHART *87" 

" W RE . St&C-fc CAw ^WHT- 3 llLcSEE CHAKT-B 1 ")" ' 7. 
A' | R6 / g-£C T LCAL (WM■-YEt) L5EE CHART *e , 1 __ 

A'lRE 6wfeJTk-CAt (GgNj ^EE CHART B‘) ' 

' W)[L£ EL£Cia.,CAL (BLUfc)(sEF CHART 3“) ' 
vV fc£ CufeC’iiCAL i.VE!-)(SEfc CHART '%") 

" SCkEW.pglve ROJLu HQ _ 

~ PAD,TRANSISTOR MTG ~ 

PLATL IDEN ^IFICATICH _ 

' INSULATIO N, ■SLEEVING (SE E CH ART 

.‘."DR LPQC' 7SEE CHART "p" 

CAPACITOR (SEE NOTE 4) 


1 Mat i j» |55C chart'd! j j resistor (cet no^c- <+) 

2 43 2 __ M-35133- <4 7445505 4 u >4i 1 sc R c.iV. 1 j kM HD MAu h iIhL 

Z_ 41 2_ MSV5^33 - TC 74 L%905TuoT" -CCKWAsHER. !4I AK£PR 0QF IMT 

j_ i v; 335:4320 744lsq€, 70.10 _^lre w. flat slotted hd _ 

I 4Di I jioi9C4G :^313UC34C _ BRACKET, DOUBLE ANGLE _ 

1 39 ; 9 poni 8_ _ tran sformer jd _ 

2 S3 2 » C0I723 _ TRANSFOR MER (TU3^ 

1 37 2 4 ;06lll4-B~ _RE SISTOR ^ 24.15) _ 

J_3G J_ # .00171^ - 8 ~ _ 1 LR13) _ 

I 35 , ¥~ | lOOI7|6-4ft _ CR12) _ 

TjcF I ,» 1001113-73 " . ~ (RIO - I _ 
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NOTPft 

requirements: 


L RANGE* t IO MINUTES TOTAL. FIELD. 


e. reading repeatability better 

THAN .IffO SECONDS OR ARC. 


B.RETICLE PATTERN,ANNULAR PATTERN 
PLUS RESOLUTION CHART TO BE. 
PM. DRAWING NCL 1011410 SHT ZOFZ 


4 . MEASURING ACCURACY OVER THE 
TOTAL RANGE SHALL BE SETTER 
THAN FIVE SECONDS. MEASURING 
ACCURACY WITHIN CENTER TWO MINUTES 
TO BE BETTER THAN ONE SECOND. 


S. GLASS FILTER RETICLE TO BE TIFFEN^FILTER 
NO.SB 0 REQUlVALENT( 5 OO 0 J- 5 BOOA) 

£. UNIT TO BE SUPPLIED WITH OBJECTIVE 
AND EYE PIECE PROTECTIVE COVERS. 

X THE UNIT 5HALL COMPLY WITH THE F0LL0WIW6 . 
REQUIREMENTS: THE 'JNT AT FULL APtRATURE f 




SHALL BE AUTOCOLLlMATED OFF A FLAT 
MIRROR FOR AN ORIGINAL SETTING. A 
DIAPHRAGM OPENING OF TWO INCHES INDIA 
SHALL BE PLACED OVER THE OBJECTIVE IN EACH 
OF THE POSITIONS INDICATED IN FIG.I. 

THE DEVIATION FROM THE ORIGINAL 
SETTING SHALL HOT EXCEED ± ONE SECOND- 
8. SECONDS SCALE * GRADUATED I N 
0.2 SECDNDS,ONB REVOLUTION 
EQUAL TO ONE MINUTE. 



0.MINUTE SCALE-COUNTS THE REVOLUTIONS 
OF THE SECONDS SCALE GRADUATED 
FROM tPTHRU ZO MINUTES. 

(a) IQ.RYE PIECE-H X MAGNIFICATION. 

IL MEASURING RANGE AT LONG DISTANCE (eft 
50 FEET 110 MINUTES ^ 


12. ELEVATION ADJUSTMENT*12. DEGREES 

13. A1_ I HUT H ADJUSTMENT"- 1 Z DEBERES 

14 . MOUNT I NO HOLE StIE*C*) '/4-2SNF 

15. UBHT SL JRCE.TRANSFORMER AMD 
rheostat fop i is volt, go c^cle 

OPERATION. LAHP-6E *32© * VOLT 
14.OVERALL DIMENSIONS: LENGTH 
IS INCHES: WIDTH 9 INCHES; 

HEIGHT 12. INCHES. 

riWEISMT* APPRO*. 30 LBS (§) 

© 18. FINI5W: FILL INCAST SURFACES | RUB 70A SMOOTH FINISH. 

THEN APPLY (2) COATS Of &<AY ENAMEL QJixM NUtf£&i PER F6D-STD-S9S. 
19. UN IT SHALL BB STABLE WHEN 
MOUNTED ON AN INCLINED SHELP 
POINTING DOWN 


(A) 24RETICLE CENTERING !S TO M CHECKED IN 
^ ACCORDANCE WITH THE FOLLOWING PR0CEDUR1 * 
SET THE MICROMETER DIAL AT lO'-O-O” 
POSITION AHD ALIGN AH TELESCOPE TO VIEW THE 
OBJECTIVE RETIC uE PLUS THE BACKLIGHTED FILAR 
RETICLE.DEVI AT ION BETWEEN FILAR AND FIXED 
RETICLE FROM SUPERPOSITION AS VIEWED 
IN THE TELESCOPE SHALL NOT EXCEED 
©►5 SEC0ND6OF ARC 

® 2|. PACKAGE IN CARRriMG CASE OF HARDWOOD 
WITH HINGED TOP AND CARRYING HANDLES- 
© 22.EFFECTIVE FOCAL LENGTH-2fc8t'/4 INCHES 

2 3- LAB-ENVIROMENT-INTERIOR USE,TEMPERATURE 
RANGE T0 # ±3*F 

® 24 SUPPLIED WITH \2FT POWER CABLE 

25-APPLY IDENTIFICATION PLATE NO. '01917 1 (AT KIC) 
/p\ USING CEMEN T &CBZG PER MIL-A-5092. 
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\ DESCRIPTION | 

loA^J 

| APPROVAL| 


NOTES* 

requirements: 

LRANGE* t 10 MINUTES TOTAL FIELD. 

t .READING REPEATABILITY BETTER 
THAN .3.5*0 SECONDS OP ARC. 

4RETICLE PATTERN,ANNULAR PATTERN 
PLUS RESOLUTION CHART TO BE 
PER. DRAWING NO. 101*7410 SHT 2. OF 2. 

4. MEASURING. ACCURACY OVER THE 
TOTAL RANGE SHALL BE BETTER 
THAN FIVE SECONDS. MEASURING 
ACCURACY WITHIN CENTER TWO MINUTES 
TO BE BETTER THAN ONE SECOND. 

5. 6LASS FILTER RETICLE TO BE TIFFEN^FILTER 
NO.SB OREQUIVALENT(SOOO^-BBOOA) 

G. UNIT TO BE SUPPLIED WITH OBJECTIVE 
AND EYE PIECE PROTECTIVE COVERS. 

*T.the unit shall comply with the 

FOLLOWING REQUIREMENT. THE UNIT 
AT FULL APERTURE SHALL BE 
AUTO COLL l MATED OFF A FLAT 
MIRROR FOR ORIGINAL. BETTING. 

A diaphragm of one quadrant 

OPENING SHALL BE PLACED OVER 
OBJECTIVB,DEVIATION FROM 
ORIGINAL SETTING NOT TO EXCEED 
tONE SECOND. 

8. SECONDS SCALE * GRADUATED I N 
HALF SECONDSjONB REVOLUTION 
EQUAL TO ONE MINUTE. 

9. MINUTE SCALE-COUNTS THE REVOLUTIONS 
OF THE SECONDS SCALE GRADUATED 
FROM - Cf , THRU 20 MINUTES. 

IQ.EYE PIECE-2.0X MAGNIFICATION. 

II.OPERATING DISTANCE* 'SEFEET- 
4ONE MINUTE AT FULL RANGE CAPABILITY. 

12. ELEVATION ADJUSTMENT-1*2. DEGREES 

13, ALIMUTH ADJUSTMENT* t Z DEGREES 
14 MOUNTING HOLE SI1E*(4) '4'28NF 

15. LIGHT SOURCE.TRANSFORMER AND 
RHEOSTAT POP. I IS VOLT, GO CYCLE 
OPERATION. LAMP-6E *328 ©VOLT 
14.OVERALL DIMENSIONS: LENGTH 
IS INCHES: WIDTH 9 INCHES; 

HEIGHT IE INCHES. 

IX WEIGHT* APPROX, SO LBS 

Ig. FI NISH: GRAY ENAMEL PER SPEC (PENDING) 

19.UN IT SHALL Bt STABLE WHEN 
MOUNTED ON AN INCLINED SHELP 
POINTING DOWN 

SO.RETICLE CENTERING IS TO BE CHECKED 
IN ACCORDANCE WITH THE FOLLOWING 
PROCEDURE;- 

A. AUTO COL L| MATE OFF A PRECISION 
FLAT MIRROR/THE PILAR RETICLE 
TO BE SUPERIMPOSED ON RETURN 
IMAGE OF THE FIXED RETICLE.THE 
FILAR EYEPIECE THEN TO BE ROTATED 
AND EXHIBIT NO DEVIATION IN EXCESS 
OF ONE SECOND OF ARC FROM 
SUPERPOSITION ING ON THE RETURN 
IMAGE OF THE FIXED RETICLE. 
•.POSITION AND ALIGN AN AUTOCOLLIMATOR 
TO VIEW THE OBJECTIVE RETICLE PLUS 
THE BACK LIGHTED FILAR RETICLE 
DEVIATION BETWEEN FILAR AND FIXED 
PROM SUPERPOSITION AS 
VIEWED IN THE AUTO COLL IM ATOR 
SHALL NOT EXCEED .75 SECOND OF ARC. 
21.PACKAGE FOR SHIPMENT PER SPEC (PENDING). 
22.26.G2.S INCH FOCAL LENGTH 

231 LAB. ENVIROMENT- INTERIOR USE, 
TEMPERATURE RANGE 70°t5°F 
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_ REVISIONS 

|[ DESCRIPTION DATE I 

> WAS 0.1 SECOND OF 
- fcENiseo pec. hcp »o43fT rTTl 

TPgR //oXl PATg.7-^/-f V A.£l 


I "SYSTEM CHARACTERISTICS 

A-OBJECTIVE LEVIS APERTURE *I.G7 INCHES 
B“ MAGNIFICAT l ON * AS.5 m 
C-EFFECTIVE FOCAL. LE K6TH »B5\8INCHES 
D-TOTAL. FIELD OF VIEW* II MINUTES OF ARC 
E-RANGE OF MEASUREMENT* IO MINUTES OF ARC 
F-MICROMETER-ONE REVOLUTION=SO SECONDS OF ARC 
G-ONB. SUB-DIVIS ION «0.2 SECOND OF ARC 0 

2-BARREL- SURFACE SHALL BE STRAIGHT 
OVER ENTIRE LENGTH AND SHALL EXHIBIT 
ATAPER NO GREATER THAN.OOOI OVER 
ENTIRE LENGTH 

S-BARREL OUTSIDE DIAMETER"SHALL BE 2.2A98±;g2o§ 

4- ONE MICROMETER WITH EYEPIECE IN 
LINE WITH BARREL 

5- FIXED RETICLE AND ILLUMINATING UNIT 
TO BE AT 90° POSITION TO BARREL 

6- FIXED RETICLE TO BE CENTERED TO OUTSIDE 
DIAMETER OF BARREV. WITHIN 2-2.£ SECONDS OF ARC 

T-FILAR RETICLE TO BE CENTERED WITHIN 
Z'/z SECONDS OF ARC TO BARREL OUTSIDE 
DIAMETER 

D-FILTER TO BE USED WITH ILLUMATIN© 

SOURCE SHALL BE NUMBER 5BTIFFEN 
FILTER OR EQUIVALENT 

9- EXTERIOR PAINTED PARTS SHALL CONFORM 
TO SPECIFICATION ND 1002.09© 

10- RETICLE DESIGN SHALL BE IN ACCORDANCE 
WITH NASA DWG». lOnAVR. , 

SHEET « 2. 

11- RETICLE CENTERING IS TO BE CHECKED 1N 
ACCORDANCE WITH THE FOLLOWING PROCEDURE 

A-AUTO COLLIMATE OFF PRECISION FLAT;THE 
FILAR RETICLE TO BE SUPERIMPOSED 
ON RETURN IMAGE OF THE FIXED RETICLE. 

THE BARREL IS THEN ROTATED 90° AND 
THE FILAR RETICLE SHALL EXHIGIT 
NO DEVIATION IN EXCESS OF TWO SECOND 
OF ARC FROM SUPERPOSITIONING ON THE 
RETURN IMAGE OF THE FIXE.D RETICLE 
B" POSIT ION AND ALIGN AN AUTOCOLLIMATOR 
TO VIEW THE FIXED RETICLE PLUS BACKLIGHTED 
FILAR RETICLE THROUGH OBJECTIVE,DEVIATION 
BETWEEN FILAR RETICLE AND FIXED RETICLE 
FROM SUPERPOSITION AS VIEWED IN THE 
AUTOCOLLIMATOR SHALL NOT EXCEED 75 
SECONDS. 

12- PACKAGE TO BE A HARO WOODEN CASE FOR 
EACH UNIT 

13- AT KIC, APPLY PLATE, IDENTIFICATION NO. 1019288 USING 

® EC 826 PER MIL-A-5092. PLATE,IDENTIFICATION MUST 
CLEAR SCREWS. 


-APPROXIMATE POSITION 
OF FIXED RETICLE SEE 
DETAIL *B" OF SHEET - ! 


2.24-9B % 



-APPROXIMATE POSITION 
OF FILAR RETICLE SEE 
DETAILX OF SHEETS 


-IDENTIFICATION PLATE 
SEE NOTE 13 
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PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 100803+ R>8 THIS DRAWING. 




I UNLESS OTHERWISE SPECIFIED 


_ LIST OF PARTS AND MATERIALS 

KOUSNAN INSTRUMENT CORPONATIOW MANNED 

£01386900013'~ * rA XXZ T T, 1 .".™" 


* 1 - 1 - m.»« iISN yPER pi 

DO NOT SCALE THIS DRAWING r M «e«.a J AEAJNtSW 




AUTOCOLLIMATOR. 
SINGLE AXISi 
(SPECIFICATION CONTROL DRAWl 1 

^OM IMHT HO TuT NAM IHIMStA 

E 1017412 

*CAU t l \ NtlPHT ACTUAL l* MftT I ° r 2. 


BSE 


m 








































10 I _ 9 I 8 _1_7_I_6_ I ~ 5 _I_4_ M 3 _I_2_ I 1 

. I n I__ | | REVISIONS 


Lq zipaioi | ft 

REVISIONS | 

SYM 

ZONE 

DESCRIPTION 

DATE 

APPROVAL 

NOTES* i —cj 

A 


SEE SWEET 1 



1. IVlCRAVED PATTERN TO BE FILLED WITH BLACK FILL. 

B 

_ 

SEE SHEET 1 OF Z 




2. KODAK HIGH RESOLUTION PUME OR EQUIVALENT. 
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NOTES - 

REQUIREMENTS: - 


I “SYSTEM CHARACTERISTICS 

A-OBdECTIVE LEWS APERTURE =I.G7 INCHES 
B-MAGNIFICATION =. 45.5* 

C-EFFECTIVE FOCAL LE NGTH * 35\8INCHES 
D-TOTAL FIELD OF VIEW* II MINUTES OF ARC 
E-RANGE OF MEASUREMENTS IO MINUTES OF ARC 
F- MICROMETER-ONE REV0LUT|0N=30 SECONDS OF ARC 
G-ONE. SUB-DIVISION«0.2 SECOND OF ARC 0 

2- BARREL. SURFACE SHALL BE STRAIGHT 
OVER ENTIRE LENGTH AND SHALL EXHIBIT 
ATAPER NO greater THAN.OOOI OVER 

ENTIRE LENGTH 

3- BARREL OUTSIDE DIAMETER'SHALLBE 2.2498t;g222 

4- ONE MICROMETER WITH EYEPIECE IN 
LINE WITH BARREL 

5- FlXED RETICLE AND ILLUMINATING UNIT 
TO BE AT SO® POSITION TO BARREL 

6- FIXED RETICLE TO BE CENTERED TO OUTSIDE 
DIAMETER OF BARREL WITHIN 2- 2.£ SECONDS OF ARC 

T-FILAR RETICLE TO BE CENTERED WITHIN 
2‘/zSECONDS OF ARC TO BARREL OUTSIDE 
* DIAMETER 

0-FILTER TO BE USED WITH ILLUMATING 
SOURCE SHALL BE NUMBER 50 TIFFEN 
FILTER OR EQUIVALENT 
S-EXTERIOR PAINTED PARTS SHALL CONFORM 
TO SPECIFICATION ND 1002.09B 

10- RETICLE DESIGN SHALL BE IN ACCORDANCE 
WITH NASA DWG, |OnA.l2 , 

SHEET* 2. 

11- RETICLE CENTERING IS TO BE CHECKED IN 
ACCORDANCE WITH THE F0LL0WIN6 PROCEDURE 

A-AUTO COLLIMATE OFF PRECISION FLAT;THE 
FILAR RETICLE TO BE SUPERIMPOSED 
ON RETURN IMAGE OF THE FIXED RETICLE. 

THE BARREL IS THEN ROTATED 90° AND 
THE FILAR RETICLE SHALL EXHIBIT 
NO DEVIATION IN EXCESS OF TWO SECOND 
OF ARC FROM SUPERPOSITIONING ON THE 
RETURN IMAGE OF THE FIXED RETICLE 
B- POSIT ION AND ALIGN AN AUTOCOLLIMATOR 
TO VIEW THE FIXED RETICLE PLUS BACKLIGHTED 
FILAR RETICLE THROUGH OBJECTIVE, DEVI AT ION 
BETWEEN FILAR RETICLE AND FIXED RETICLE 
FROM SUPERPOSITION AS VIEWED IN THE 
AUTOCOLLIMATOR SHALL NOT EXCEED 75 
- , SECONDS. 

O-) 1#% 

12- SUPPLIED WITH HARDWOOD C RRYlMG, CASE WITH 

HINQED COVER AND CARRY HANDLE. NAME PLATE. 

NO. IO IO 2 88 TO BE ADDED * <|C IN ACCORDANCE 

“ WITH NOTE 13. 

IS- AT IOC, APPLY PLATE , IDENT r CATlOM NO. IOIS288 
USING* EC. 8 2 O PER MIL-A-5 2 - PLATE 

IDENTIFICATION! MUST CLEAR. SCREW 


Lr 


2.24-96DIA 

TOOOO 

-.0003 



IDENTIFICATION 
SEE NOTE 12 











































NOTES: 

1. ENCRAVED PATTERN TO BE FILLED WITH BLACK FILL. 

2. KODAK HIGH RESOLUTION PLATE OR EQUIVALENT. 



FIXED RETICLE 
DETAIL B 


SCALE 50: | 
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21*1101 


1401ES*- 


1- SYSTEM CHARACTERISTICS 

A-OBJECTIVE LEVIS APERTURE : 1.67 INCHES 
B-MAGNIFICATIOH r 4-5*5* 

C-EFFECTIVE FOCAL. LE NGTH «35\6 INCHES 
D-TOTAL FIELD OF VIEW* II HUNUTES OF ARC 

e-Range of measurements io minutes of arc 
F-MICROMETER-ONE REV0LUTI0N=30 SECONDS OF ARC 
G-OKIB. SUB-DIVISION«0.| SECOND OF ARC 

2- BARREL- SURFACE SHALL BE STRAIGHT 
OVER ENTIRE LENGTH AND SHALL EXHIBIT 
ATAPER NO GREATER XH AN .OOOI OVER 
ENTIRE LENGTH 

3”BARREL OUTSIDE DIAMETER; SHALL BE 2.2498±;o§§§ 

4-ONE MICROMETER WITH EYEPIECE IN 
LINE WITH BARREL 

5“FIXED RETICLE AND ILLUMINATING UNIT 
TO BE AT 90° POSITION TO BARREL 

6- F1XED RETICLE TO BE CENTERED TO OUTSIDE 
DIAMETER OF BARREL. WITHIN 2- 2.SECONDS OF ARC 

7- FILAR RETICLE TO BE CENTERED WITHIN 
2'/iSECONDS OF ARC TO BARREL OUTSIDE 
DIAMETER 

©-FILTER TO BE USED WITH ILLUMATIN© 

SOURCE SHALL BE NUMBER 5BTIFFEN 
FILTER OR EQUIVALENT 

9- EXTERIOR PAINTED PARTS SHALL CONFORM 
TO SPECIFICATION ND I002.09B 

10- RETICLE DESIGN SHALL BE IN ACCORDANCE 
WITH NASA OWQ*. I O 114 V*Z t 

SHEET « 2. 

11- RETICLE CENTERING IS TO BE CHECKED IN 
ACCORDANCE WITH THE FOLLOWING PROCEDURE 

A-AUTO COLLIMATE OFF PRECISION FLAT; THE 
FILAR RETICLE TO BE SUPERIMPOSED 
ON RETURN IMAGE OF THE FIXED RETICLE. 

THE BARREL IS THEN ROTATED 90° AND 
THE FILAR RETICLE SHALL EXHIBIT 
NO DEVIATION IN EXCESS OP TWO SECOND 
OF ARC FROM SUPERPOSITIONING ON THE 
RETURN IMAGE OF THE FIX.ED RETICLE 
0- POSIT ION AND ALIGN AN AUTOCOLLIMATOR 
TO VIEW THE FIXED RETICLE PLUS BACKLIGHTED 
FILAR RETICLE THROUGH OBJECTIVE,DEVIATION 
BETWEEN FILAR RETICLE AND FIXED RETICLE 
FROM SUPERPOSITION AS VIEWED IN THE 
AUTOCOLLIMATOR SHALL NOT EXCEED T5 
SECONDS. 

12- PACKAGE TO BE A HARD WOODEN CASE TOR 
EACH UNIT 


-APPROXIMATE POSITION 
OF FIXED RETICLE SEE 
DETAIL ‘B" OF SHEETt 


2.24-9© Dl A 

*3885 



■^APPROXIMATE POSITION 
OF FILAR RETICLE SEE 
DETAILXOF SHEET‘S 
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REQUIREMENTS: 

I. EXTEBkOe PA\UT«> PARTS SMALL CONFORM TO 

SPECIFICATION KID \ 00 \ 0 *>& 

Z. CROSSED LINE RETICLE TO BE IN EYEPIECE FILAR. 

3. LAMP TO BE BEHIND DOUBLE LINE FILAR. 

4b EYEPIECE IS TO BE IN LINE WITH BARREL. 

A specifications ; 

A- MEASURING RANGE * IO MINUTES OF ARC 


A- MEASURING RANGE * IO MINUTES OF ARC IN BOTH VERTICAL 
AND H0RI70NTAL PLANES 
B- WORKING DISTANCE* UP TO IOO FEET 

C- DIRECT READING TO s O.Z SECONDS OF ARC 

D- ESTIMATION TO: O.l SECONDS OF ARC 

c- accuracy (Absolute): o.s seconds of arc over any 

1 MINUTE INTERVAL. I SECOND OF ARC 
CYER ANY 5 MINUTE INTERVAL. 

2 SECONDS OF ARC OVER FULL IO 
MINUTE RANGE. 

r- MAGNIFICATION * 4S X 

G- OBJECTIVE APERTURE: 45 -m-m 

M- FIELD OF VIEW: II MINUTES 

J- EFFECTIVE FOCAL LENGTH: 9IOTn*m 

6. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327 


F- magnification * 

G- OBJECTIVE APERTURE: 
M- FIELD OF VIEW: 
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MOTES? 

1. ) INTERPRET DWG IN ACCORDANCE WITH Mll-D-70327. 

2. ) SUPPLIER SHALL CONFORM TO QUALITY , 

_ ASSURANCE PROVISIONS SPECIFIED IN ‘ 
„ND 1015404-CLASS 3 


0 0WUOI 


€> 


1 REVISIONS | 

SYM 

ZONE 

DESCRIPTION 

DATE 

APPROVAL 

A 

8-2 

• SEE NOTE J. WAS-a 

?.%«. HOTC » WAS.,.. \ J 

2-1-4* 

+e 

6c** 


- 

seeswT. a or -2 

3-i5r4V 

£<* 104971 

c 


REVISED PEL EC.P lowfcao 
TORE //a/i/ OATt -j-js-C* 

fc-l>44 

A.E 

w^c 


3.) INSPECTION 4 ACCEPTANCE : 
? a) DIMENSIONS ' 


4) MATERIAL : CORROSION RESISTING STEEL" 

— PER FED SPEC QQ-S-763. CLASS 303.304-, 

305-OR ANY IE-18 TYPE. 

5. FINISH: PASSWATE PE.« M\L-STD - \T\, 

SLACKEN PER. NTVV- C_- IV924.CLS. 

6. ) SCREW THREADS : SHALL BE IN ACCORDANCE 

WITH THE LIMITS £ DIMENSIONS OF A CLASS 
UNC-3A THREAD AS OUTLINED IN THE 
NBS HANDBOOK ,, H-28 < '. 


7. ) SCREW THREAD LENGTH (Lt) ’- SCREWS “ 

THAT ARE TOO SHORT TO CONFORM TO 
THE MIN THREAD LENGTH (Lt) SHALL BE 
THREADED FROM THE CHAMFERED POlVT 
TO WITHIN E THREADS UNDER THE HEAD- 

8. ) HEAD CHAMFER *E': SHALL BE AT AN 

ANGLE OF 30* TO 45*. THE EDGE BETWEEN 
THE FLAT £ THE CHAMFER MAY BE 
SLIGHTLY ROUNDED. 

9. ) TOLERANCE ON BODY LENGTH(L): UP TO 4 

INCLUDING 1 INCH 4:I/G4-.0VER i INCH 
_ UP TO 4 INCLUDING 2 INCHES 4- '/st- «/fc4, 
OVER 2 INCHES ± 1/32 . 
iq) SCREW POINT: SHALL HAVE AN INCLUDED 
ANGLE OF APPROX 90* 4-SHALL BE 
FLAT £ NORMAL TO THE AXIS OF THE SCREW. 

. CHAMFER SHALL EXTEND SLIGHTLY BELOW 

THE ROOT OF THE THREADS. 

II.) BEARING SURFACE OF HEAD : SHALL BE 
PERPENDICULAR TO THE AXIS OF THE 
SCREW WITHIN * l*. 

12) CONCENTRICITY; THE HEAD SHALL BE 
CONCENTRIC WITH THE BODY WITHIN 17* 
OF THE BODY DIAMETER (OR 2% TOTAL 
RUNOUT) OR .006 INCH TOTAL RUNOUT 
WHICHEVER IS GREATER. 

13.) PLAIN OR KNURLED HEADS OPTIONAL. 


—1 t—J 



JaU SEE NOTE 8- 



K RADIUS OR CHAMFER 


SEE NOTE 10 


'\ 
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MATERIAL 

SEE NOTE 4 
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KOLLSMAN INSTRUMENT CORPORATION 
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pn 74 45505 0001THRO ft085| 


tgrSrSy SCREW, CAP, SOCKET HEAD 
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APPROVAL_ 
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NASA APPROVAL^ifcZ^£ 
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SCREW 

SIZE 

D 


A 


-1 

H 

s 

J 

T 

G 


F 

K 

Lt 

MOM 

MAX 

MAX 

MIN 

MAX 

MIN 

MIN 

NOM 

MIN 

MIN 

' MAX 

MIN 

MAX 

MIN 

2 

.08 <b 

.140 

.134 j 

. O 8 <o 

.083 

.077 

5/64 

.038 

.028 

.008 

.004 

.003 

.625 

3 

.099 

.161 

.154 

.099 

.095 

.089 

5/64 

.044 

.032 

.008 

.004 

.003 

.625 

4 

.112 

.183 

.176 

.112 

.108 

.101 

3/32 

.051 

.036 

.009 

.005 

.005 

.750 

6 

.138 

.226 

.218 

.138 

.134 

.124 

7/64 

.064 

.044 

.010 

.006 

•005 

.750 

8 

1.164 

.270 

.262 

.164 

.159 

.148 

9/64 

.077 

.052 

.012 

.007 

.005 

.875 

10 

.190 

5 /l6 

.303 

.190 

.185 

.171 

5/32 

.090 

.061 

.014 

.009 

.005 

.875 

*/4 

.250 


.365 

JZ±_ 

.244 

.225 

3/16 

.120 

.080 

.014- 

.009 

.008 

1.000 

5/(6 

.3125 


•457 

s /\<o 

.306 

.281 

1/4 

.151 

.100 

.017 

.012 

.008 

1.125 

3 /a 

•375 

9 /|6 

.550 

*/a 

.368 

.337 

5/16 

.182 

.120 

.020 

.015 

.008 

1.250 


.500 


.735 

‘/2 

.492 

.450 

3/8 

.245 

.160 

.026 

.020 

.OIO 

1.500 

J/a_ 

.625 


.921 

5 /s 

.616 

.562 

1/2 

.307 

.200 

.032 

.024 

•OIO 

1.750 
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41 




i/2 
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18 

24 

32 

42 
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1 

90 

15 

19 

25 

33 

43 

54 



3/4 
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16 

20 

26 

34 

44 

' 35 

64 
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34 

65 
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I.) INTERPRET DWG IN ACCORDANCE WITH MllrD-70327. * 

2) 5UPPLIER 5MALL CONFORM TO QUALITY 
—ASSURANCE PROVISIONS SPECIFIED IN " 
JLNDIOI54-04* CLASS 3 ' . T "• " 


3) Inspect ion 4 acceptance : V 

. ' . <?•} DIMENSIONS - - 

4) MATERIAL t CORROSION RESISTING STEEL^ZI 
_.PER FED SPEC QQ-S-7G3.CLASS 303,304*. 

305-OR ANY lfe-18 TYPE. 

5. FINISH: PER M\L-STD-Y“U , 

TTTT— T5T-AO<tH "Pe-R. MIL* Cr W2 4* .CL.-* r 
E.) SCREW THREADS ; SkAuL BE IN ACCORDANCE 

. WITH THE LIMITS 4 DIMENSIONS OF A CLASS 

_ .UNC-3A THREAD AS OUTLINED IN THE 
NBS HANDBOOK *14-28". 

7) SCREW THREAD LENGTH (Lt) *• SCREWS ~ 

THAT ARE TOO SHORT TO CONFORM TO 

. THE MIN THREAD LENGTH (Lt) SHALL BE 

..THREADED FROM THE CHAMFERED POINT 

- TO WITHIN 2 THREADS UNDER THE HEAD* ' 

8) . HEAD CHAMFER *£": SHALL BE AT AN 

. -. ANGLE OF 30° TO 45*.THE EDGE BETWEEN —1 

- - THE FLAT 4 THE CHAMFER MAY BE 

SLIGHTLY ROUNDED. . , 

9) TOLERANCE ON BODY LENGTH (L) ’* UP TO 4 /T 

_ INCLUDING 1 INCH ±1/64-,OVER 1 INCH ~~ ~K+; 

_ UP TO 4 INCLUDING 2 INCHES + 'lit -VU , T 

OVER 2 INCHES ± 1/32 . 

I<$ SCREW POINT: SHALL HAVE AN INCLUDED —4 A 

.. ANGLE OF-APPROX 90* 4 SHALL BE 

— FLAT i NORMAL TO THE AXIS OF THE SCREW. 

CHAMFER SHALL EXTEND SLIGHTLY BELOW 

1“ THE ROOT OF THE THREADS. 

II.) BEARING SURFACE OF HEAD : SHALL BE 

-.— PERPENDICULAR TO THE' AXIS OF THE “ 

SCREW WITHIN ±1°. ~~ 

12) CONCENTRICITY J THE HEAD SHALL BE 
CONCENTRIC WITH THE BODY WITHIN \% 

: : OF THE BODY DIAMETER (OR 2To TOTAL' 

. * RUNOUT) OR .006 INCH TOTAL RUNOUT 
k WHICHEVER IS GREATER. 

13^ PLAIN OR KNURLED HEADS OPTIONAL. 


PROCURE. OVAOT FR.OtA APPR.OV4D 
SOURCES \_\*STE.O OKV KVO \ 002034 - 
Oh TUI*, TivjUSt. 
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SCREW 

SIZE 

NOM 

a 

__3_ 

_4_ 

8 

10 

"W” 

W 

~Wi 

5/ft 


D 

MAX 
.086 
.099 
.it a 
.138 
.164 
.190 
.250 
.3125 
.375 
.500 
.625 


MAX 

.140 

.151 

.183 

.226 

.270 

5 /l 6 

IS /3iL 

9 /|fc 

^r 


M1M 

.134 

.154 

.176 

.218 

.262 

.303 

.365 

.457 

.550 

.735 

.921 


MAX 

.086 

.099 

.112 

.138 

.164 

.190 

Jli L- 
5 /)6 
3 /8 
“ITT 


MIN 

.083 

.095 

.108 

.134 

.159 

.185 

.244 

.306 

.368 

.492 

.616 


s 

MIN 
.077 
.089 
.101 
.124 
.148 
.171 
• 225 
.281 
.337 
.450 
.562 


J 

NOM 

5/64 

5/64 

3/32 

7/64 

9/64 

5/32 

3/16 

1/4 

5/16 

3/8 

1/2 


T 

MIN 

.038 

.044 

.051 

.064 

•077 

.090 

.120 

.151 

.182 

.245 

.307 


G F K Lt 

min max min max min 

.028 .008 .004 .003 .625 

.032 .006 .004 .003 . 625 

.036 .QD9 .005 .005 .750 

.044 .010 .006 .005 .750 

.052 .012 .007 .005 .875 

.061 .014 .009 .005 .875 

.080 .014 .009 .008 1.000 

.IOO .017 .012 .003 1.125 

.120 .020 .015 -003 1.250 

.160 .026 .020 .OIO 1.500 

.200 .032 .024 .OIO 1.750 
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2*/4 
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2 V 4 


3-48 4-40 
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^REQUIREMENTS : 

1 . GENERAL- ^ 

A. INTERPRET ©RAWING IN ACCORDANCE 
WITH MIL-D-703Z7. 

ft. SUPPLIER SHALL CONFORM TO OOAUTV 
| ASSURANCE PROVISIONS SPECIFIED IN 
! NO IOISAOA .CLASS S. 

C.UNIT TO BE PACKED IN HARb WOODEN BOX. 


Z. INSPECTION 8t ACCEPTANCE? 

A. FUAT MIRROR FINISHED BOTH SIDEB 
' ©.SURFACEDTO BE FLAT OVER ENTIRE UjJ 

LENGTH TO '/»0 X . . * ■ I 

C. SURFACE"**TO BE^T-AT fltTARAL\^.LTo"y 
WITHIN- 2SEC OF ARC-- 
O.SIDE ~\L", AREA *\T lb 'BE MIRRORIXEO FOR 
,1 SO%±b% REFLECTION AND 70%*.*?. 

transmission .WITH protective COAT. 

; area "z" of side ~x* to be mirrorizeo 

WITH PROTECTIVE COAT. (S* % TRSPXCTW*) 
i E. SIDE "V" TO BE CLEAR WITH NON- ^ 
REFLECTING COATING. VC? 

F. ADJUSTMENT SCREWS PROVIDED ON 
THE SUPPORT STAND SHALE BE CAPABLE 

I OF ORIENTING THE MIRROR TO WITHIN 
ONE. SECOUD OF ARC. 

G. MIRROR Slit i ^ IN. CONG> S IN WIDE* 

\'h IN. X) 6 CP. 

i. MATERIAL*. 

MIRROR. BSC-Z GLASG^n-6^5 GRADE A 

p€R tmj-g- av. 












































1 *EQU>QEMENTS : 
t.GENERAA- 

a. interpret drawing in accordance 

WITH M\L-E>-70327. 

B. SUPPLIER. ^HAA_L COMFORW* TO QUALITY 
ASSURANCE. PROVISIONS SPECIFIED IN 
NO IOISAO-A ,CCASS B. 

C. UNIT TO EE PACKED IN HARD WOODEN BOX. 


t INSPECTION at acceptance- 

A. FLAT NIIRROR FINISHED BOTH SIDE^ /£ 

B. SURFACE** TO BE FLAT OVER ENTIRE L. 

LENGTH TO */lO X. 

C. SURFACE'V*TO BE PLAT Be "PARALLEL “To"X 
WITHIN* ESEC Of ARC-* 

D. SIDE'X", AREA l" TO BE MIRRORIXEO FOR 
S0 7.±fe% REFLECTION AND 7G%dtsy. 

transniissioni .WITH protective COAT. 
APEA "'Z" of sidc.~x* to be mirrorieed 

with PROTECTIVE COAT (++% ^RtflXCTWc) 

E. SIDE "V" TO BC CLEAR WITH NON- 
REFLECTING coating. 

F. ADJUSTMENT SCREWS PROVIDED ON 
THE SUPPORT STAND SHALL BE CAPABLE 
OF ORIENTING THE tHIRROR TO WITHIN* 
ONE. SECOND OF ARC. 

G. NIIRROR Sill ; IN. LONG*, S IN WIDE* 

i'/z x>«*. Q 
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PCA 3 NN-<G- CIV. 

© 


(3RAOE A 


© 


PD0CU2E ONLY FDOM APPBOVED SOUBCES 
LISTED ON NO1002034 FOB Tw$ DOMING 




REVISION S-pt.<LQ3 


SYM 

ZONE 

description 

DATE 

APPR0VA 

A 


1 * ADDED 'ftAT' ™ "OTE. zc • 
2 - ADDED 

VAOOEO V'v w ^7«40 , F»o 
S-adDlo mstV Norrr: 4*^ 99f7<* 

% 

^_ 

64 


BEVI5ED PPB ETCP 107745 
TDCBiiotZ DATE Z-3-<iS| 

-«• 



© 



APPLICATION 


l , :± T o v J--l 80¥E " N : E o HT/ l ”" t no I sis 


LIST OF PARTS AND MATERIALS 


specification 


UNLESS OTHERWISE SPECIFIED 


DIMENSIONS ARE IN INCHES 




00 NOT SCALE THIS DRAWING 


SEE NOTE 3 


18C20090000 


DRAWN B P ATF »1-*» 

■_£±£\ 


. BP^iyi 

z&L 


| APPROVAL - 

APPROVAL UUliiJ. 




NASA APPROVAL. 


J&2 tflnAtin 


MIT »PP»rtvPi L 7 V <* V/’?il I 


MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


PLANE, PARALLEL. 
REFERENCE MIRROR 

SPECIFICATION CONTROL. PRAWINO. 


T/ODE II 


SCALE V \ \ 

1 "* ■ 


NASA NUMSER 


1017434 


I 


























'RT OlREMElsTS : 

I GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE 
WITH MIL-0-70327. 

B. SUPPLIER SWALL CONFORM TO QUALITY 
ASSURANCE PROVISIONS SPECIFIED IN 
NO IOIBAOA ,CLASS B. 

C. UN IT TO EE PACKED IN HARD WOODEN BOX. 


N5PECTVOU St ACCEPTANCE* 

A. FLAT MIRROR FINISHED BOTH SIDES /£\ 

©.SURFACE'* TO BE FLAT OVER ENTIRE V-/ 

LENGTH TO l/»© X. 

C. SURFACE" Y*TO BE'FLAT fie“PARALVEV TO^K 
WITHIN! ESEC OF ARC- 

D. SIDE *X", AREA *l" TO BE NIIRRORIXEO FOR 

SO 7. ± b7. REFLECTION AND 70%itr. 
transmission* .with PROTECTIVE COAT. 
area"'*" OF SIDE-X" TO BE NURRORIXE© 
with PROTECTIVE coat. C %1# ^ 'RiflACTVVg.) 

E. SIDE "V" To BE CLEAR WITH NON- 

REFLECTING COATING. W 

F. ADJUSTMENT SCREWS PROVIDED ON 
TV4E. SUPPORT ST AMO SHALL BE CAPABLE 
OF ORIENTING THE MIRROR TO WIT MIKA 
ONE SECOUO OF ARC. 

S. MIRROR Sill ; ^ IM. LDN»/ SIM WIDiK 

($ 

tvvv«.»oR «,«>c-X ,cn-6*« <?>«.*©» a 

PEA T AtJ-G* iTAr. 


© 

PDOCJBE ONLY FDOM APPROVED SOUBCES 
LISTED ON NL 1002034 FOB THIS DUMPING 































’ROVAlI 


*REOU»REMEIsiTS : 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE 
WITH MIL-D-705X7. 

B. SUPPLIER BHALL CONFORM TO QUALITY 
ASSURANCE PROVISIONS SPECIFIED IN 

i ND IOISAOA* .CLASS B. 

C. UNIT TO BE. PACKED IN HARD WOODEN BOX. 



I . INSPECT VON 8 t ACCEPTANCE ? 

A. FUAT MIRROR FINISHED BOTH SIDEE 
' ©.SURFACES TO BE FLAT OVER ENTIRE 
LENGTH TO l/lO X , 

C. SURFACES TO BE PARALLEL TO WITHIN 
2.BEC. OF ARC. 

D. SIDE *X", AREA *V TO BE MIRRORIXED FOR 
SO%±S% REFLECTION AND 70%±sF. 
TRANSMISSION .WITH PROTECTIVE COAT. 

I AREA OF SIDE ~X** TO BE NIIRRORIXED 
WITH PROTECTIVE COAT. 

E. SIDE "V" TO BE CLEAR WITH NON¬ 
REFLECTING COATING. 

F. ADJUSTMENT SCREWS PROVIDED ON 
THE SUPPORT STAND SHALL BE CAPABLE 
OF ORIENTING THE MIRROR TO WITHIN 
ONE SECOUD OF ARC. 

G. MIRROR Silft ; <=) IN. LONG/ B IV4 WIDE., 
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, ^ yisED ma TITLE 


it NOTtS: 

T] RL qiUlRCMCNTS: 

i 1 ;RANGE • t \0 MINUTES TOTAL FIELD. 

2 READING REPEATABILITY BETTER 

“THAN ZSO SECONDS OF ARC. 

3. RETICLE PATTERN, ANNULAR PATTERN 
PLUS RESOLUTION CHART TO BE 
PER DRAWING HO. \0\74SS SHT Z OF 2. 

4. MEASURING ACCURACY OVER THE 
TOTAL RANGE SHAUw BE BETTER 

I * than fwe seconds, measuring. 

1 J ACCURACY WITHIN CENTER TWO MINUTES 
TO BE BETTER THAR ORE SECOND. 

. GLASS FILTER RET\CUE TO BE TIFFEN FVLTER 
HO. SB OR EQUIVALENT (.SOOOA - SBOOA) 

C UNIT TO BE SUPPLIED WITH OBJECT WE 
AND EYEPIECE PROTECTIVE COVERS. 

/J V THE WIT SHALL COMPLY WITH THE FOLLOWING K^U^MENT. 

V THE UV1IT AT FULL APERTURE SHALL ^TOCOaMATEO OFF A 
MIRROR FOR ORIGINAL SETTING. A DIAPHRAGM OPENING 

r OF OWE INCH IN DIAMETER SHALL BE PLACED OVER.THE z 

- OBJECTIVE N EACH OF THE POSITIONS INDICATED IN ^ 

- FIG. I. THE DEVIATION FROM THE ORIGINAL SETTING — 

“ * .SHALL NOT EXCEED i ONE SECOND. .- 
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Ha IQAWl 


-i— 2B NF-2.B 
MOUNTING HOLE 

ik babe: 


B. SECONDS SCALE. * GRADUATED IN 
0-2 SECONDS .ONE REVOLUTION 
EQUAL TO ONE. MINUTE.. 

9. MiNUiC. SCALE.-COUNTS THE REVOUJTXOHS 
OF THE SECONDS SCALSE. GRADUATE.© 

FROM *0r THRU 20 MINUTES. 

KX EYEPIECE.- IT A MAGNIFICATION. 

II. OPERATING DISTANCE. * BS FEE.T- 

READING CAPABILITY ^ORt MINUTE. 

12 ELEVATION ADJUSTMENT « ± 2 DEGREES- 
IS. AZIMUTH ADJUSTMENT^^2 DEGREES. 

14. MOUNTING HOLE SIZE-(SI VNF. 

15. LIGHT SOURCE-TRANSFORMER AND 
RHEOSTAT FOR US VOLT, GO CYCLE 
OPERATION. LAMP -GE*S2B G VOLTS. 

IG OVERALL DIMENSIONS * LENGTH 
I2 s A INCHES: WIDTH G INCHES* 

* HEIGHT INCHES. 

(2 WEIGHT - APPRO*. 21 LBS. __ 

IS 4IHISH- GRAY ENAMEL. PER SPEC.WJT002098V (c) 
COLOR TO NO.tt>2SS PtR FED STO ^5*9 S . 

I# UNIT SHALL BE SFNBLE WHEN MOUNTED ON AN INCLINED 
. ’ SUELF POmt\NA DOWM, 

I /T ito reticle centering is to be. checked ih accordance 

WITH THE TOLL OWING PROCEDURE : SET 
MICROMETER WAV AT '0-00" POSITION MID AVION A 
TELESCOPE TO VIEW The OBJECTIVE RETICLE PLUS THE 
BACKLIGHTED FILAR HETICuE.DEVIATION BETWEEN 
FILAR AHD FIXED RETICLE FROM SUPERPOSITION AS _■ 
VIEWED IN THE TELESCOPE SHALL NOT EXCEED-I 

/TY 21 SSe 0F ,&ryikg case of hardwood 

^ U WITH HINGED TOP AND CARRYING HANDLES. 

22. ZO INCH FOCAL LENGTH. — 

23. LAB enviroment-interior USE, temperature 
RANGE TO*^V F * 

^ \S OWL- - 

£4. APPLY IDENTIFICATION PLATE NO. IOI9I72 (at Ktc.) 

^ King cement ecbz4 pernml-asosz. 


-SEE NOTE EG 
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DESCRIPTION 

ftSEt SHEET r 


K JCTE5: ~ ^ 

!) MATERIAL r OPTICAL QUALITY SUSS. NO SEEDS 

OR STRIA TO OBSTRUCT TRANSMISSION. 
i.Tfe’ATTETN 10 feE CLEAR ON OPAQUE BACKGROUND *r\ 
'AND * 0 TOLERANCES INDICATED. w 

3.) NiW TOT DWG IN ACCORDANCE WtTU MU.-D-7D32T- 


*«• x or t. 

SES 5UEET I *r I 


n , / 


-SEE. DETAIL A 


TUESE surfaces 
^ W TO RAT W LEL 
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—-.060 STOCK 


.00071 .oooos - 
TYP 


.00151.0001- 

TYP 
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TYP 


90°10*0'S0* 
/ TYP 


.00151-0005- 

TTP 



OIB 


- .OSO! 1.0005 TO BE CONCENTRIC 
ABOUT CENTER WITHIN .OOOE 


-.0020 1.0001 DIAOOT TO 
BE CIRCULAR WITHIN .OOOOS 


— I^ET 
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1 DIMENSION 


PATTERN FOR NVJVACRAL NO. _ TOL.ER.AKCE 

' ^ S 7 T 10 I 15 I 20 !_ ' 
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OOOfe .0012 .0 0 \£ .0022 . 003 >V 00A£~ * 1 5 % ~ 

' .QOlS~ .0025 .00327 .0044. . 00*9 .0092 * \Q% _ 

; 3Q0i5OOO^- .000B5 00050 00075 .00*00 *<Q% 3,5 5EC 

3 .00015 00025.00035 .00050 .0007S DOIOO ?S2DSEC 

' 150104' .0017 lQQgg~ .O05g~ .POSE "0070 * \Q*4 

' OOOVto .00027 .00038 .00055 .00052. .OO'.O? t \Q% 

~ .00050 .00050 .00070 .OOlpO LoO\SO 00200 - 


FOR INFORMATION ONLY 

CLASS • ISUASt TO) N»._£i££L_ ■*** 


LINE WIDTH 1 TOTAL \MPTV 
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£■ WDTt%: .. 

Rl QUIRFMtnT^: 

I JRANGC « t \0 MINUTE'S TOTAL FIELD. 

2. READING REPEATABILITY BETTER 
THAN .2SO SECONDS OF ARC. 

5. RETICLE, pattern, annular pattern 
PLUS RESOLUTION CHART TO BE. 

PER DRAWING NO. \0\7435 SHT 2 OF 2. 

MEASURING ACCURACY OVER TV.E 
TOTAL RANGE -SHALL BE BETTER 

Thar fwl seconds. measuring* 

ACCURACY WITHIN CENTER TWO NWNUTES 
TO BE. BETTER THAR ORE SECOND. 

GLASS F\LTER RETICLE. TO BE T\FFER FILTER 
NO SB OR EQUIVALENT CSOOOA - SBOOA) 

UNIT TO BE SUPPLED WITH OBJECTWE 
AND EYEPIEC-E. PROTECTIVE COVERS. 

THE UNIT SHALL COMPLY WITH THE FOLLOWING REQUIREMENT. 
THE UNIT AT FULL APERTURE SHALL BE AUTOCOIUMATED OFF A 
vlIRROR FOR ORIGINAL SETTING. A DIAPHRAGM OPENING 
TOF ONE INCH m DIAMETER SHALL BE PLACED OVER THE 
OBJECTIVE m EACH OF THE POSITJONS INDICATED IN - ' 
TIG. I. THE DEVIATION FROM THE OR\G\NAL SETTING ZT 
: SHALL NOT EXCEED ± ONE SECOND-_-" 
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MOUNTING, HOLE 

I IN babe: 


(*)&. SECONDS SCALE» GRADUATED \N 
0 2 seconds, one. revolution 
, ; EQUAL TO ONE. MINUTE. 

9. MINUTE SCALE- COUNTS THE REVOLUTIONS 

I , OF THE. SECONDS SCAVJE. GRADUATED 
* 1 FROM *0* THRU 20 MINUTED 
|(a)K). EYCP\eC!E- IT * MAGNIFICATION. 

1W M. OPERATING DISTANCE. * SS FEET- /p, 
READING CAPABILITY aOH& MmuTS. 'S' 
It. ELEVATION ADJUSTMENT * 12 DEGREES. 

G. AZIMUTH ADJUST MENT*t 2 DEGREES. 

14 MOUNTING HOLE SIZE * (3J V 4 -2BNF. 

IS. LIGHT SOURCE-TRANSFORMER AND 
RHEOSTAT FOR IIS VOLT, GO CYCLE 
^ OPERATION. LAMP - GE*S2B G VOLFS. 

Ik OVERALL DIMENSIONS'LENGTH 
¥ l2 a A INCHES: WIDTH G INCHES* 

’ HEIGHT B A 4. INCHES. 

t. WEIGHT - APPRO*. 21 LBS. 

>»tk 
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14. UNIT SMALL SE 4STABUE. WVKM MOUNTED ON AN XNCJUNBD 

SHELF FOIHTVMG DOWN. 

Ajto. reticle centering is to be checked in accordance 

- / - WITH THE FOLLOWING PROCEDURE: SET 
»* MICROMETER DIAL AT I0'*00" POSITION AND ALIGN A 
' TELESCOPE TO VIEW THE OBJECTIVE RETICLE PLUS THE 
BACKLIGHTED FILAR RETICLE,DEVIATION BETWEEN 
FILAR AND FIXED RETICLE FROM SUPERPOSITION AS .. 
t VIEWED IN THE TELESCOPE SHALL NOT EXCEED t\ ~ 

© SECOND OF ARC. , 

21. PACKAGE IN CARRYING CASE OF HARDWOOD 
WITH HINGED TOP AND CARRYING HANDLE3.- 
22. 20 INCH FOCAL LENGTH. 
t 23. LAB ENVIROMENT-1NTERIOR USE^i IrfPERATURE 
! RANGE TO*- 5*F. 

© 24 APERTURE WCHES-' ’ /: ... 

25 5UPPUED WITH 12FT POWER CABLE ~ 

24. APPLY IDENTIFICATION PLATE NO. 1019172 *. Kic.) 

USING CEMENT EC824 PER MIL-AS092. 

Viy £1 FlNISH>FILL cast Surfaces IRuBTo a 

© SMOOTH FINISH, IN ACCOADMJCB. WlTHNOiOOloSS, 
PARA.B.G.I . THEN) apply b coats op grat 
sna»»arw-,c«lor - » zgESi op Ftb-ST'O-SSS- 
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i) MATERIAL : OPTICAL QUALITY GLASS. NO SfcEDS 

OR STRIA TO OBSTRUCT TRANSMISSION. 
t\ ATTETN TO BE CLEAR ON OPAQUE BACKGROUND 
•ID TO TOLERANCES INDICATED. 
lj .TERPRET PWG IN ACCORDANCE W«TM MH--D-TD32T* 
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1 DIMENSION 
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3 I S I 7 10 | IS I 20 _ 
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0OJ3 .00 33 00^2 .0046 .00*9. .0093 t \0% _ 
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.00015 00025.00035 .00050 .00075 0OIOO 

' .00104 ~ 0 O\T~.OO 3 S~ .0035 0 QS 2 . OOTQ' ± \O^T 
' .000 \to .00027 ,00038 .00055 . 00082.00109 .. t \! 0 % 
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\ NOTE*: 

REQUIREMENTS 

l RANGE . t \0 MIMUTES TOTAL FIELD. 

Z •READING REPEATABILITY BETTER 
TRAN ZSO SECONDS OF ARC. 

3, RETICLE PATTERN, ANNULAR PATTERN 
PLUS RESOLUTION CHART TO BE 
PER DRAWING NO. I0V7435 SHT Z OF Z. 

4 MEASURING ACCURACY OVER THE 
TOTAL RANGE "SHALL. BE BETTER 
THAH FWE SECONDS. MEASURING 
, ACCURACY WITHIN CENTER TWO MINUTES 
TO BE BETTER THAN ONE SECOND 

5. GLASS FILTER RETICLE TO BE TlFFEN FILTER 
NO SB OR EQUIVALENT CSOOO* - SBOO*) 

6. UNIT TO BE SUPPLIED WITH OBJECTIVE 
AND EYEPIECE PROTECTIVE COVERS 

® Z THE UNIT SHALu COMPLY WITH THE FOLLOWING REQUIREMENT. 
THE UNIT AT FULL APERTURE SHALL BE AUTOCOIlMATED OFF A 
MIRROR FOR ORIGINAL SETTING. A DIAPHRAGM OPENING 
OF ONE INCH IN DIAMETER SHALL BE PLACED OVER THE 
OBJECTIVE N EACH OF THE POSITIONS INDICATED IN 
FIG. 1. THE DEVIATION FROM THE ORIGINAL SETTING _1. 

* SHALL NOT EXCEED! ONE SECOND. 



® 


(a)B. SECONDS SCALE * GRADUATED IN 
^ 0 2 SECONDS,ONE. RESOLUTION 

EQUAL TO ONE MINUTE. 

9. MINUTE SCALE-COUNTS THE REVOLUTIONS 
OF THE SECONDS SCALE. GRADUATED 

® FROM *0* THRU ZO MINUTES. 

10. EYEPIECE- IT 4 MAGNIFICATION. 

11. OPERATING DISTANCE * 3S FEET- 

READING CA^ABIL'-TY ONE M'NUTE.'o/ 
12. ELEVATION ADJUSTMENT *12 DEGREES- 
13. AZIMUTH ADJUST MENT=*E DEGREES. 
MOUNTING HOLE SIZE - CS> '4-2BNF. 

LIGHT SOURCE-TRANSFORMER AND 
RHEOSTAT FOR US VOLT, GO CYCLE 
OPERATION. 2. AMP - SF*32B G VOLTS 
OVER ALL DIMENSIONS ' LENGT H 
\Z*A INCHES: WIDTH G INCHES' 

HEIGHT SV< INCHES. 

WEIGHT = APPROX. 2.1 LBS. 


It 


(B, 


© 




© 




20 . 


\* UNIT SHALL BE STNBLt WV&M MOUNTED ON AW INCLINED 

ShElF POiMT\W^ DOWN. 

RFriCl.P’ ffNTFRmG \S TO BE CHECKED IN ACCORDANCE 
WITH THE FOLLOWING PROCEDURE '- SET 
M/CROMFTER DIAl AT lO'-OO" POSITION AND ALIGN A 
TELESCOPE TO VIEW THF OBJECTIVE RETICLE PLUS THE 
. BACKLIGHTED FILAR RETICLE.DEVIATION BETWEEN 
FILAR AND FIXED RETICLE f ROM SUPERPOSITION AS 
VitW ED IN THE TELESCOPE SHALL NOT EXCEED ±3 
SECONDS OE ARC 

A) 21. PACKAGE IN CARRYING CASE OF HARDWOOD 
WITH HINGED TOP AND CARRYING HANDLES. 
2a. 20 INCH FOCAL LENGTH. 

23. LAB ENViROMENT-INTERkOR USE, TEMPERATURE 
RANGE 70 # ±5*F. 

T4- APERTURE =2% INCHES- 
&) Z5 SUPPUED WITH I2FT POWER CABLE. 

V *4. APPLV IDENTIFICATION PLATE NO. IOI9I72 (at *eic.) 

/k JSIMG CEMENT ECS26, PfeR MIL-A5092 . 

«n FINISH ^FILL IK* CAST Surfaces IRuBTo a 


® 


© 


© 


SMOOTH FlMiSH, IN ACCORDANCE. WITH NO>002oSm, 
PARA.B.6.1 - THEM APPuY 3 CoATi OP CRAY 
SNAM»L. Coco*.* EGlSt OF rct>-ST»0-59S- 



HtOCORC OHUV FROM AETWOVCD SOURCE* USTTP IN 
■.D 002034- FOR THIS 0RAWIN6 


*Hi AM«Lr AMO A»erD F 6I. 
_ *- SEUSfcP PWG TITLE 

B A ‘ ( RAISED DWG TITLE . 
_OK ADDED NOTE 25 _ 

C - PEvtsep ?t« 

_ gc-p h q ip^ecs 

D D-K ADDEONOTE 2S 

-r90tL OVrfO 
!-*• I) DNLETC.O M«TI 1% 

E D-toOAODCD N*T& XT 

_ TDRA 

T~ iAiMDftc ecr >o5sao 

_ Jt d a a >>t> €~Sf% 


-6.5001.015-- 

t—SECONDS DRUM 
(A) / j —MINUTES DRUM 




MOUNTING HOLE 
IN BASE 



-CLEARANCE HOLE FOR ~r -ZB BOLT 
Z HOLES 


-AZIMUTH BASE ADJUSTMENT 


\ £ 


-ELEVATION BASE ADJUSTMENT 


SEE NOTE 19 


FOR INFORMATION ONLY 


CLASS • RELEASE TOR No. 


6 2 y *1 


| LIST OF PARTS AND MATERIALS 

I UNLESS OTHERWISE SPECIFIED I WUSMAR USTRUMERT CNNMTIM I _ 


I6O2D0L0000 


*xT j© 


ow l- -is I- ~ I- ^ p .a, w JP D UNN. 
DO NOT SCALE THIS DRAWING chcckcq£E&£^±= 



/>^3| COM IMNT NO.I $IZC I NAM NUil 















































MCTE5: 


L) MATERIAL : OPTICAL QUALITY GLASS. NO 5EEDS 

OR STRIA TO OBSTRUCT TRANSMISSION. 


PCtCHIPTIQW 

OfU'V'SE® SHE E l I 
oner^cp T«rl# 

HCli 2^ 

»(• 

SEE SWEET I *r l 


2.)PATTERN TO »E CLEAvR ON OPAQUE BACKGROUND ^ 
AND TO TOLERANCES INDICATED. ^ 

S) INTERPRET DWG IN ACCORDANCE W$TW MH.-D-TD32T. 


F SEE Shee t 2 ♦ ui 

_ — - . *" it VI: “TTT1 

f SE.E. *HC£T U»Z 


-X>500*005 — 
TYP . 



SEE. DETML A. 


THESE SURFACES 


? BE FLAT (PARALLEL 
TO •/* FRINGE 


.OOOlfc.OOOOR 

TYP 


UU-ZOO 




-OSZ- 

TYP 


9o*i cro'so* 

/ TYP 


-.060 STOCK 


.00151.0001- 

TYP 


.0015- 0005—| 

TTP 1 Ml 



^_mi 




1 DIMENSION 


PATTER* FOR MVJKAELRAA, NO _ TOlERANCC 

5 "1 T 7 I <0 1 IS 20 __ 

JO QOS j.OOOS 0003 OOPS .0007 .0009 t \S% 

.ooofe Tooia oo\ 5 ~ 0022 .oo 3 ^~ .0045 ±\*>v> ~~ 

.0013 .0023 ~0 032 I 004^ .0Qgp -0O9Z 1 \Q% _ 

■OQOlS|.0OO25 jjQ0035 jOOOSO 1.00075 OOKX) t\Q% 3.5 3EC 

•000\S .00025 .00035 .00050 .00075 JDOIOO 

_ _ ta7# 20 

QQI04 ~oo\T~ 7 o ogg~ .00^5 .0052 T)Q7Q * _ 

■000\(o .00027 l.Q»038 .00055 j.OOOSE .00109 t \Q% 
.00030 .000501.00070 '.oovoo |x>o\so .ooeoo 


V/SAPTR I TOTAL. WIPTR »AA*1 


■0006 t \o% 
■00025 11Q% 

•p p pas . 

.000 50 ± IQ% 
.00075 t IQ% 
OP >QO t \Q7% 


. QQ1Q*- 

.0017 

.002^ 

.0035 

.0052 

.0070 





-.05011.0005 TO BE. CONCENTRIC 
/SBOOT CENTER WITHIN .0002 


-.0020 1.0001 DIKDOT TO 
BE CIRCULAR WITHIN .OOOOS 


11 

Iv 


detail. A 

SCfsCE 50*.» 



























































.««* J* 


l\G\KT scxmct_« TR. AN^>FOR>f EFl AND 
*V«p*TAT FO* l\S VOVJT, imO CXCUt 
HPCRAt«Ml.<AMP-«C»%2» Q» VOOiV 
OVEfcAO. «- LEYWTtt 

?-‘ifcV* \NCNfi W\OTN (m *NCWK-^- 
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NOTE*; 

REQUIRCMEMTS t 

L RANGE »t\0 M'NUTES TOTAL FTELD 

2. READING REPEATABILITY BETTE* 

T^AH .JSO SECONDS OF ARC. 

a. reticle pattern, annular pattern 
PLUS RESOLUTION CHART TO BE 
PER DRAWING NO. 1017435 SHT 2 OF 2 

4 MEASURING ACCURACY over the. 
total range "Shall be. better 
thah fwe seconds. measuring 
ACCURACY WlTH\N CENTER TWO MINUTES 
TO BE BETTER THAH ONE SECOND. 

S. GLASS F\LTER RETICLE TO BE T\FFER FILTER 
NO. SB OR EQUIVALENT {SOOOk - SBOOfc) 

UNIT TO BE SUPPLIED WITH OBJECTIVE 
AND EYEPIECE PROTECTIVE COVERS 
THE UNIT SHALl :OMP\Y WITH THE FOLIOWING REQUIREMENT. 
THEUMIT at full APERTURE shall be AUTOCOLUMATED off a 
MIRROR FOR ORIGINAL SETT INS. A DIAPHRAGM OPENING 
D AMETFR SHALL BE PLACED OVER THE 
OBJECTIVE IN EACH OF THE POSITIONS INDICATED IN 

JHE DtY AT ION FROM THE ORIGINAL SETTING 
SHALL NOT EXCEED i ONE SECOND. 


0B. SECONDS SCALE * GRADUATED IN 
0 2 SECONDS,ONE. REVOLUTION 
EQUAL TO ONE. MINUTE.. 

9. MINUTE SCALE-COUNTS THE REVOLUTIONS 

OF the SECONDS SCALE graduated 

FROM *0* THRU 20 MINUTES. 

EYEPIECE- >1 * MAGNIFICATION 

& E eAx. p i N £ AT lDH& distances rF\ ^ 

3C FEET t 10 NIINUTES © 

ELEVATION ADJUSTMENT * 12 DEGREES- 
IS. AZIMUTH ADJUSTMENT* * 2 DEGREES. 

14. MOUNTING HOLE SIZE « (5) ‘/ 4 -2BNF. 

15. LIGHT SOURCE-TRANSFORMER AND 
RHEOSTAT FOR IIS VOLT, GO CYCLE 
OPERATION. LAMP- GE*B2B G VOLTS 

Ifc. OVERALL DIMENSIONS-LENGTH 
I2 S A INCHES : WIDTH G INCHES'- 
HEIGHT INCHES. 

WEIGHT = APPROX. 21 LBS 


6 ^ 10 . 

IL 

12 


© 


© 


|® 


IT 

<&)*■ 

'4. UNIT SHALL BE «^»TNBLE WHEN MOUNTED ORAN INCLINED 
BhElF uowki. 

A)ZO. PeriCLF '■ENTERING ,S TO 3t CHECKED IK ACCORDANCE 
W |n 'H THE FOLLOWING PROCEDURE'- SET 
MKROMF" ER DIAL AT lO'-OC POSITION AND ALIGN A 
TELESCOPE TO VIEW thF OBJECTIVE RETICLE PLUS THE 
LACK 5 'GHTED FILAR RET ICLE.OLv'l ATlOM BETWEEN 
FLAP AND FIXED RETICLE "ROM SUPERPOSITION AS 
VtbWLD IN THE TELESCOPE SHALL NOT EXCEED ± S ,^/TN 
^ SECONDS OP ARC (£(*> 

(A) 21. PACKAGE IN CARRYING case OF HARDWOOD 
WITH HINGED TOP AND CARRYING HANDLES. 

2C 2.0 ' V" H FOCAL LENGTH. 

23- LAB ENViROM ENT-INTER lOR USE. TEMPERATURE 
RANGE 5*F. 

® 24 APERTURE * 23ft INCHES- 

2 5 SUPPLIED WITH IZFT POWER CABLE 

26. APPLY iDENT nCATiON PLATE NO. 1019172 (AT vc»c.) 

' Yffi JS’fJG CEMENT EC©26 PER MIL-A509? 

'-S £T RNISH -FILL IfsJ CAST SoRFAC.eS 4 SuBTO A 

SMOOTH FlNi^H.IN ACCORDANCE. W»TH NOIOOloSB. 

“ PARA.S.G.t THEM APPcY 3 CoATS OP GRAO( 

SNAMftL, C0L8A.* 2.GZBI OP ntb-ST'O-SSS 


P *0 <E OHLY n >M APTESVCD SOUKCEf LUTTB IN 
NO )£ 0 J 4 - FOX TMI 6 
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NOTES’. 

1. ) MATERIAL .* OPTICAL QUALITY GLASS. NO SEEDS 

OR STRIA TO OBSTRUCT TRANSMISSION. 

2. )PATTERN 10 BE CLEAR ON OPAQUE BACKGROUND/T\ 

AMD i'0 TOLERANCES INDICATED. ^ 

3. ) INTERPRET DWG IN ACCORDANCE WITH MIL-D-T0327. 


-5E.E. DETAIL A. 


2.00—j 

400 


—H k-.200 

—U—.400 


THESE surfaces 
S7 TO BE FIAT t PARALLEL 
TO Vt FRINGE 

:i 

-.060 STOCK 


t 


dimension 

PATTERN FOR MOVAC.RA.U MQ. i TOLCRATVCC 1 


3 

5 j 7 Tio^ 

is 

20 J_I 

* 

0003 

.0003 i.0003 I.OOOS 

.0007 

.0009 

t is% 

_ 

.0006 

.0042 

■0 0>5 | 0022 

.0034 

.0045 

± \sv. 

- c _ 

.0013 

0023 

C032 .0044, 

.004* 

.0092 

t 10% 

D 

.OOOIS 1 

oooeS 

00035 l-OOOSO 

O007S 

oo\oo 

110% 3.5 -sec 

j e: 

•000\S 

.0002S'.0003S 

.000501.0007S 

OOtOO 

17% 710 5E.C. 
*3% IS 20 SCC. 

F 

.001041 

00\1 1.0025 

.OOiS |OOS2 

OOTO 

* 10 % 

G, 

.000\fc>;.00027 .00058 

lOOOSS .00082 

.00109 

: t vo% 

W 

.00030 ,.00050 .00070 

.oo\oo ;.oo\so 

.00200! - 1 


NOHE.KAL ! lII^E- WIDTH 

TOTAL. \MDTH V\A* 

3 .00015 t \0% 

.00104- 

S 1 .00025 t IO% 

.0017 

7 

0003S i 109. 

0025 

10 

.000501. lO% 

.O OSS 

7^ 

00075 t 107* 

.0052 

20 

.ootoo t \07* 

.0070 
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NOTES: 

R EQUIREMENTS: 

1. RANGE « t \0 MINUTES TOTAL FIELD. 

2. READING REPEAT ABILITY BETTER 
TUAN .250 SECONDS OF ARC. 

S. RETICLE PATTERN, ANNULAR PATTERN 
PLUS RESOLUTION CHART TO BE 
PER DRAWING NO. I0I74-5S SHT 2 Of Z. 

4. MEASURING ACCURACY OVER THE 
TOTAL RANGE SHALL. BE BETTER 
THAN FWE SECONDS. MEASURING 
ACCURACY WITHIN CENTER TWO MINUTES 
TO BE BETTER THAN ONE SECOND. 

5. GLASS FILTER RETICLE TO BE TIFFEN FILTER 
NO SB OR EQUIVALENT CSOOO* - SBOO&} 

G. UNIT TO BE SUPPLIED WITH OBJECT WE 
AND EYEPIECE PROTECTIVE COVERS 
1)7. T HE UN'T SHALL COMPLY WITH THE FOLLOWING REQUIREMENT. 
THt ULIT AT FU'.L APERTURE SHALL BE AUTOCOIUMATEO OFF A 
MIRROF FOR ORIGINAL SETTING. A DIAPHRAGM OPENING 
OF ONE INCH IN D^AMETTR SHAwL BE PLACED OVER THE 
OBJECTIVE US EACH OF THE POSITIONS INDICATED IN 
FIG. 1. THE DEVIATION FROM TYIE ORIGINAL SETTING 
SHALL NOT EXCEED * ONE SECOND. 


A B SECONDS SCALE * GRADUATED IN 
^ 0-2 SECONDS,ONE REVOLUTION 

EQUAL TO ONE MINUTE. 

9. MINUTE SCALE-COUNTS TV YE REVOLUTIONS 
OF THE SECONDS STALE GRADUATED 
FROM *0* THRU BO MINUTES. 

) 10. EYE PIECE -H V MAGNIFICAT ION. 

^ 11 . MEASURING PANGE AT LONG DISTANCE'S (7\ f?\ 

3C FEET t 10 MINUTES . VS/ 

12. ELEVATION AOJ JSTMENT =• tl '4DEGREESyp. 


— <b— 

V® ©y 


-7.500±JDI5 




-seconds drum 

/— MINUTES DN)M 


± r - ZB Nr-EB 
MOUNT!NQ, HOLES 
IN BASE 

3 places 


REVISIONS TfX azst! 


r, a REVI~E.D PR.tt'i' re CONFORM 9- 

*-io TC VENDOR LATEST PR!*T W »©* 
r M RrnStNC NOTCS-7^a,lg,!C*2i tl | 
*■$ TURN EYEPIECE AT PRESCRIBE! 

M4 AM<SlF and ADDED FIGT. 

A-i REVISED DWG TUIE ___ _ 
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D fr*C ADDFD NOTE 2G 1 
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IS. AZIMUTH ADJUST MENT** IY DEGREES. 
14 MOUNTING HOLE SIZE * (S) V 4 - 2 &NF. 
IS. LIGHT SOURCE-TRANSFORMER AND 
RHEOSTAT FOR US VOLT, CoO CYCLE 
OPERATION. LAMP - GE*S2B <0 VOLTS 


17. WEIGHT - APPRO*.. El LBS. 

16, U © 

«% JN,7 SHALL BE when mduwtu? on aw inclined 

C»Ot UOWKk. 

)20 PeriCLF '•ENTERING »5 TO BE CHECKED IN ACCORDANCE 

W'H THE FOClCWING PROCEDURE: SF r 
,yi,.' p.^Nir • ER 0IA, AT lO'-OO' POSITION AHD ALIGN A 
T E .E SCC^'-E ' r G V-’F.'A T Hf OBJECTIVE RETICLE PLUS THE 
i-V^w ,-, M r F r r 1 ,! KR RE T ICLE ,T)cv iAvT'.OM BETIA'EF.N 

Ft /*- an nxtn re no i "rom superposition as 

w. D :N t^L. TF ESC OPE SHALL NOT EXCEED ±5 ( £ fi) 

SECONDS OP ARC 

* 5»>. w^Gt : in carrying l 5E o ~ haRdwood oc neteG lass ( 
WITH Eu.TABLl BIDDING AriL- O-RRYiNG HANDLES. ' 


-SEE NOTE Zi0 



-CLEARANCE HOLE FOR ~ -ZB BOLT 
ZHOLES 


-AZIMUTH BASE ADJUSTMENT 


SECONDS OP ARC ^ 

>•. w mgf in carrying c se o" hardwood or ru 

WITH Eu.TABLl BIDDING AND C"RfiNG HANDLES. 

- r- S' -i FOCAL LENGTH. 

; ; 3 . LAB ENV.ROM ENT-INTER >OR USE, TEMPERATURE 
RANGE TO' U 5’F. 

24 A-H PTURE = Z% INCHES- 

25 5UPPUED WITH 1ZFT ?CWEK CABLE 

2 b. apply oen' -hcaton Plate no. 1019172 (at >c*c.) 

. ■' • • 1-:, CFMEVT 6C82G ?feR MIL-AS092 • 

FINISH-FILL CAST So«PAC 6 S 4 RUB To A 
SMOOTH FiHiSH, IN ACCoRLAlOLE. W»TH NO»002o9B, 
pARA.B.G.i Them app cY 3 coats of grm 

En^l, CflLolL* lGtil OF rts>-ST'0-5BS 



LIGHT SOURCE 9 ^ MAX 


APERTURE. 





ELEVATION BASE ADJUSTMENT 


SEE NOTE 19 


sfE OHuV WOM XPPWOVCD S0URCC6 USTCD «H 
2C34. FOR THIS DRAWING 


i OTV Jsr-l* OVC """ f " T /" M *l 


I UNLESS OTHERWISE SPECIFIED 


LIST OF PARTS AND MATERIALS 
KOUSMAN INSTIHINERT CORPORATION I MANNED 

ntm yo*, i ^ Spacecraft center 


i&oZDOoOOOO 

—J D.OUNN ^..7-23- 


DO NOT SCALE THIS DRAWING IcHlcuta^ 


1 2 V? INCH 

AUTOCOLLIMATOR (SCT) 
SPECIFIC AT ION CONTROL DRAVIA'N 


r y^3| COM I DENT HO.I till I NASA RUM9CR 


E K)»7435 
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NCTE5- 

t) MATERIAL : OPTICAL QUALITY GLASS. NO SEEDS 

OR STRIA TO OBSTRUCT TRANSMISSION. 
2.IVATTERN TO BE CLEAR ON OPAQUE BACKGROUND/tn 
ASD TO TOLERANCES INDICATED. 

3.) INTERPRET DWG IN ACCORDANCE WITH MIL-D-70327- 


SYM tOW DESCRIPTION 

^ ’|)??V 5E® SHE El I 

tFv P t_F 

B A I 2JHCW»* P X 


SEE SHEET I «r 2 
SEE Sheet >«r 2 ^ 
SE.E. SHEET toy2 
SEE SHEET I OF Z 
SEE &MEIT 1 OF 2 
SC€ ^H66T I Of Z 


' uk. t '*■*-} » 

I PATE 1 APPROVALj 




- 05001QOS - 
TYP 



SEE. DETAIL A 


-THESE SURFACES 
TO BE FLAT i PARALLEL 

TO /a. FE’.MSI °KlOe. 

TO wiGHT LfcMC TOUCH OP 


.0007* .OOOO® 
TYP 



.OSZ - 

TYP 


9o*i cro'so* 

/ TYP 


LH—.060 STOCK 


.00151.0001- 

TYP 


.0015 1 .0005- 
T7P 


^ llll w 1 

— —b TYl- 


h_:iiii 


.05011.0005 To BE. CONCENTRIC 
ABOUT CE.NTE.R WITHIN .0002. 


-.0020 1.0001 DIADOT TO 

CIRCULAR WITHIN .OOOOC 


—»|U—A TYP 
. 4k D TYP 


DE.TKIL A 
SCALE 50'. | 


PI ME MSI ON ~ PATTERN FOR MVJKAELRAL NO. I TQLE.RAT\CE 

. 5 ; 5 j 7 ] 10 IS 20 

A. jOCOS '.0005 16003, j.OOOS '.0007 0009 ] t 

S .000^ '.0012 00^ ' 0022 TOOW 004 5 ! ± \SV» 

CT~ .0015 .0025 1.0 032 |.0044t. OOC? X)p92j__ t \0 9 /o _ 

D .OQOIS .00025|00055 j OOOSO j.0007S |.QOiOO jt!Q% 3,5 SEC 

• C .OOOIS .0002S.0003S .00050 OOQ7S JDOIOO 

F TOOV04 OQ\7 1.0025 |.O05g~ .Q0S2r 0070 j * VO'S 

Q OOP 00027 .Q005S 1.00055' 00 052-' 00 109 ; t \Q% 

I H 1.00050'.00050 .00070 j.OOlQO |x> OI SO j 002.067" -_ 


LIN E , width 
■00015 *■ \Q% 
■ 00025 t |Q% 
.0 0055 * IO% 

_.O OPSOL |Q% 

.000751 10% 
OOIQO t \0?» 


TOTAL W\PTV\ KAY 
■00104. _ 

■oon _ 

.0025 

_ .0 055 _ 

.0052 _ 

.0070 


| LIST OF PARTS AND MATERIALS 

UNLESS OTHERWISE SPECIFIED | IRSTIUBWT CMroUTIOR MANNED 

d.mcns.on, >.t i n iwcH.t - ,,c - (T) SMACECWAFT CENTE* 


L m — Q.D DONN i 


DO NOT SCALE THIS DRAWING | C mc«cW 


SEE MOTt * 


T,T “ £ \ z INCH 

autocollimator (sc?) 

SPLCPICKNON CONTROL DRAWING 
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NOTES: 

REQUIREMENTS: 

l RANGE • t VO MINUTES TOTAL HELD. 

Z. READING REPEATABILVTY BETTER 
THAN .250 SECONDS OF ARC. 

3 . RETICLE PATTERN, ANNULAR PATTERN 
PLUS RESOLUTION CHART TO BE 
PER DRAWVNG NO. \0\743S SWT 2 0F2. 

4 MEASURING ACCURACY OVER THE 
TOTAL RANGE SHALL BE BETTER 
THAN FWE SECONOS. MEASURING 
ACCURACY WVTHVN CENTER TWO MINUTES 
TO BE BETTER THAN ONE SECOND. 

S. GLASS F\LTER RET\CLE TO BE TVFFEN FVLTER 
NO SB OR EQOWALENT (,SOOOA - SBOOA) 

G. UNIT TO BE SUPPLIED WVTH OBJECTWE 
AND EYEPVECE PROTECT WE COVERS. 

7. TWE UNVT SHALL COMPLY WWTV4 
FOLLOWING REQONREVAENT. TWE UNVT 
AT FULL APERTURE SHALL BE 
AOTOCOLLVMATED OFF A FLAT 
MIRROR FOR ORVSVNAL- SETTVNG. 

A DVAPHRASM OF ONE QUADRANT 
OPENVNS SHALL. BE PLACED OVER - 
OBJECTWE, DEVI AT VON FROM 
ORVGVNAL SETTVNG NOT TO EXCEED 
t ONE SECOND. 

B. SECONDS SCALE * GRADUATED \N 

. HALF SECONDS,ONE REVOLUTION 
EQUAL TO ONF MVNUTE. 

9. MINUTE SCALE-COUNTS TWE REVOUJTVONS 
OF THE SECONDS SCALE GRADUATED 
FROM *0* THRU ZO VMNUTES. 

VO. EYEPVECE-20* MAGNVF VCAT VON. 

V 1. OPERATING DVSTANCE * BS FEET- 

LONE MINUTE AT FULL- RANGE CAPABVLVTY 

12. ELEVATVON ADJUSTMENT * t 2 DEGREES. 

VS. AZ.VMUTH ADJUSTMENT= * 2 DEGREES. 

14. MOUNT VNG HOLE SVZ.E*(3> V 4 - 2 &NF. 

VS. LVGHT SOURCE -TRANSFORMER AND 
RHEOSTAT FOR US VOLT, GO CYCLE 
OPERATVON. LAMP - GE *32.B GVOLVS 

VG. OVERALL DHAENSVONS• LENGTH 
\Z*A VNCHES: WVDTH G \NCHES* 

HEVGWT VNCHES. 

17. WEVGNT = APPROX. Z\ LBS. 

VO FVNVSH- GRAY ENAMEL PER SPEC. (PENOVNG& 

19. UNIT SHALL BE STABLE WHEN 
MOUNTED ON AN VKCLVNED SHELF 
POVNTVNS DOWN. 

10. RETICLE CENTERING IS TO BE CHECKED 
VN ACCORDANCE WITH THE FOLLOW VNG 
PROCEDURE: 

A AUTO COL LI MATE. OFF A PRECVSVON 
FLAT MIRROR, THE FVLAR RETVCLE 
TO BE SUPERVMPOSED ON RETURN 
IMAGE OF THE FVXEO RETVCLE. THE 
FVLAR EYEPVECE THEN TO BE ROTATEO 
AND EXHVBVT NO DEWATVON VN EXCESS 
OF ONE SECOND OF ARC FROM 
SUPERPOSVTVONVNG ON THE RETURN 
IMAGE OF THE FVKED RETVCLE.. 

6 - POSVTION AND ALVGN AN AUTOCOLLVMATOR 
TO VVEW TWE OBJECTVVE RETVCLE. PLUS 
THE BAG VC LVGHT ED FVLAR RETVCLE. 

DEWATVON BETWEEN FVLAR AND FVXEO 
RETVCLE FROM SUPERPOSVTVON AS 
VIEWED IN TWE AUTOCOLLVMATOR, 

SHALL NOT EXCEED .7S SECOND OF ARC. 

21. PACKAGE FOR. SWVPMENT PER SPEC. (PEN0VH6& 

22.. 20 INCH FOCAL LENGTH. 

23. LAB ENVIROWVENT- VNTERVOR USE, 

TEMPERATURE RANGE 70 w tS*F. 

24 APERTURE =. l K n INCHES 
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NOTES’. 

10 MATERIAL : OPTICAL QUALITY GLASS. NO SEEDS 

OR STRIA TO OBSTRUCT TRANSMISSION. 
£) PATTERN TO BE OPAQUE 4 HELD TO TUE TOLERANCES 
INDICATED. 

3.) INTERPRET DWG IN ACCORDANCE WITH MIL-D-T0327- 
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RE<dumErA€.m*: 

L<aEMGRAL 

k. INTERPRET DWG. »H ACCORDANCE N*VYV\ Ht-D lOWI. 
©t SUPPLIER SHALL CONFORM TO QOKLYTY 
ASSURANCE PROVISIONS SPECIFIED IN 
NO IOISAOA ,CL. ■©. 


2. INSPECTION 0c ACCEPTANCE*. 

A. MECHANICAL REOOIREMENTS 

I. dimensions 

i 

3. MATERIAL. 

, L SEMI-STEEL 


A. FINISH 

^PRECISION GROUND, 

2. FLATTNESS .002 
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REQUIREMENTS: 


1- SENERR: 

A”INTERPRET DRAWING IN ACCORDANCE 
WITH STANDARDS PRESCRIBED 
BY MlL-D-70327 

B-SUPPLIER SHALL CONFORM TO 
QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404 CLASS 3 

2- INSPECT I ON $ ACCEPTANCE 

A- MECHANICAL REQUIREMENTS 
\-DIMENSIONS 


3- MATERIAL! 

^ A-ALUM»NOK ALLOY,/'REFER TO 
^ CHART) 

8^ B -THICKNESS 

MATERIAL THICKNESS(.050 STOCK SIZE) 
ISTHE NOMINAL BLANK THICKNESS 
PRIOR TO FABRIC AT ION. ACTUAL 
WALL THICKNESS IS APPROXIMATELY 
80% OF THIS NOMINAL VALUE 

4- FINISH: 

A-NONE 


(A) 
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DASH 

NO. 
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.050 

1100 
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REQUIREMENTS: 

1- GENERAL: 

A-1NTERPRFT DRAWING IN ACCORDANCE 
WITH STANDARDS PRESCRIBED 
BY MlL-D-70327 

B- SUPPLIER SHALL CONFORM TO 
QUALITY ASSURANCE PROVISIONS 
. SPECIFIED IN HD 1015404 CLASS 3 

2- lNSPECTlON $ ACCEPTANCE 

A-MECHANICAL REQUIREMENTS 
I-DIMENSIONS 

3- MATERIAL: 

ALUMINUM ALLOY, II00-0 PER 
QQ-A-5G16,CONDITION A 

- A-thickness 

MATERIAL THICKNESS(.050 STOCK SIZE) 
ISTHE NOMINAL BLANK THICKNESS 
PRIOR TO FABRICATION. ACTUAL 
WALL THICKNESS IS APPROXIMATELY 
80% OFTHIS NOMINAL VALUE 

4- FINISH*. 

A-NONE 
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REQUIREMENTS: - 
t-GENERALi " 

A-INTERPRET DWG IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D-T032.T 
B-SUPPLIER SHALL CONFORM TO QUALITY 
ASSURANCE provisions SPECIFIED IN 
ND 1015404- CLASS 3 
^INSPECTION AND ACCEPTANCE 

ArMECHANICAL REQUIREMENTS: 
1-DIMEMSVOViSi 
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REQUIREMENTS* 

L GENERAL 

A. INTERPRET DWG m ACCORDANCE WTTH NWL-0-T0E2T 
i ©.SUPPLIER SMALL CONFORM TO QUALITY ASSURANCE FWOVlSIONS 
SPECIFIED IN NOVOISAOA CLASS 7S 
C.TELEECOPE 

u magnification-■- -askl (wrm alternate eyepiece rrx ) 

a SHORTEST FOCUSING DISTANCE- Q>2. FT 

3.0UVIETER OF FIELD ACT 1,000 FT-84 FT 

BUILT IN BRIGHT UNE AUTOCOLLIMATING SYSTEM (GAUSS'! 

O. PLATE -EVEL SENSITIVITY-IO - 

E. COLLIMATING LEVEL SENSITIVITY-- 'O * e a.. ~ -me Okfirit AUTtn RETICLE. OTMATION 

© F. POWTIOr AND ALIGN A TELESCOPE TO VIEW "THE OBJECTIVE RETICLE RUB ^ 

•CTlAEEt* BACKLIGHTED RETICLE AND FViCD RETICLE FK)N RJPERWLTTWm AS Vl«*«> IRTtaWOfC 5HAU. HtfT StCECD 
il/r SECOND OR ARC - 

*». INSPECTION AND ACCEPTANCE 
A. MECHA UCAL 
I .TELESCOPE 

ok OBJECTIVE APERTURE -8- »R 

Jt. CIRCLE GRADUATION INTERVAL - IO' 3».4 ARC SEC REF 

C. CIRCLE REAOINGS, DIRECT- 0,S" 

£. CIRCLE READINGS,BY ESTIMATION-- O.t* 

Jt. CIRCLE SCALE -:-— SCO® 


€ SEC -05EC SUBTENSE CIRCULAR WITHIN i SEC REF (CLEAR Doty 


125 ARC SEC RET 



31.4 ARC SEC REF 


5.Z ARC SBC REF 
,-0.4 ARC SEC REF" 


t. INSTRUMENT 

Ok DIMENSIONS”THEODOLITE.•> AS SHCWN,A«G Fo * 
-CASE DIM -T.HoiajH kII.Mih 


I T *-n.4 ABC SEC REF 

t—G.7 ARC «C REF 

1,37 ABC SECCwiDfH OF UNGlTYP REF 


EEFiM^» o^*-Y. 


STANOARDBIFILAR RETICLE 



M ^AMBO tt n g WWh o* M«C ^**4 «*k 

A t* |) » W M PA Mg213 
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T^Rggyp’ji- t>»tc 


SECTIONED AREA TO BE OPAQUE 


5 ARC SEC REF (CLEAR LINES') 


3. ITEMS SUPPLIED BY VENDOR 

au adtocollimating eyepiecs 

A. metal carrying case with tool compartment 

AND RELATED TOOLS 

C. ELECTRIC LIGHTING SET , EQUIPPED WITH BATTERY BOV 
4. PADDED PYRAMIDAL SHIPPING CASE 


B- identification _ 

IDENTIFY USING NASA PART HD*, REV LETTER 
AND MFRS SYM PER NOIOOEOlS 

(Zj\ C. KlC TO APPLY IDENTIFICATION PLATE, PART No. IOI42K., 

^ USING EC GW PER MIL-A-SOSE 

£) O. KlC TO SPOT PRILL AND ATTACH IDENTIFICATION PLATE, 
^ PART NO. IOISZIO, TO DOOR OF SHIPPING CASE APPROX 
AS SHOWN, USING POOR C^) NO.a ROUND HEAD STAINLESS 
STEEL WOOD SCREWS PER AN 545 


MODIFICATION TO STANDARD 
BACKLIT RETICLE 




SEE NOTE ISC 
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REQUIREMENTS l 
<• GENERAL 

A. INTERPRET OWG IN ACCORDANCE WTTW MIL-0-70327 
B- SUPPLIER SMALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NDtOtSRO* CLAM 5 
C. TELESCOPE 

l. MAC^-.FlCATlON -45* (wrw ALTERNATE EYEPIECE t7X ) 


~6SEC~05EC SUBTENSE CIRCULAR within ^ SEC REF (CLEAR DOT^ 
-250 ARC SCC RET 

125 ARC SEC REF 


0 


a SHORTEST FOCUSINQ DISTANCE — 
5. DIAMETER OF FIELD AT 1,000 FT - 


-G2 FT 
-8A FT 


51.4 ARC SEC REF 


A.BUILT IN BRIGHT LINE AUTOCOLUMATING SYSTEM (GAUSS'* 

O. PLATE I ENEL SENSITIVITY- \q" 

E. collimating level SENSITIVITY --IO* _ __„_ 

® F. POSITION AND ALIGN A TELESCOPE TO VIEW "HR OBJECTIVE RETICLE PLUS THE BACKLIGHTED RETICLE. DEVIATION 

BET SHEET* BKCKLiOKTEO RETICLE AMD F\*EO RETICLE FROM iUPWOUTBOM AG VlfWBP »M TtUSCOf'C SHALL NFI EtCEtD 
I I SECOND OF ARC . 

1. INSPECTION AND ACCBPTANC* 

A. MECHANICAL 
* I .TELESCOPE 

os OBJECTIVE APERTURE -2.83 IN 

4.. CIRCLE GRADUATION INTERVAL- IO' 

C. CIRCLE READINGS, DIRECT- 0.5" 

0 -circle readings,by estimation -o.i* 

A. CIRCLE SC ALB-_- SGO° 

* a. instrument 

Ou. DIMENSIONS‘THEODOLITE-, AS SHOWN,*** Fo * ********-* ® K * Ct 
-CASE DIM «* 7.17*10.24 nl|*l4 *M 

3, ITEMS SUPPLIED BY VENDOR 
CL. AUTOCOLwlMATlNG E YEPIECE 

JL METAL CARRYING CASE WITH TOOL COMPARTMENT 
AND RELATED TOOLS 

C. ELECTRIC LIGHTING SET , EQUIPPED WITH BATTERY BOB 
<*. PADDED PYRAMIDAL SHIPPING CASE 


0- identification 

IDENTIFY USING NASA PART NO., REV LETTER 
AND MFRS SYM PER NDIOOeOtS 

(M) C. KIC TO APPLY IDENTIFICATION PLATE , PART No. lOtSZlC, 
USING EC GEG PER NUL-A-504Z 


31.4 ARC sec REF 



5.2 ARC SEC REF 

4 ARC SEC REF 
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ARC SEC REF 
..7 ARC EEC REF 
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STEEL WOOD SCREWS PER AN 545 
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REQUIREMENTS! 

1— GENERAL: 

A-INTERPRET DRAWING IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY Ml L-D-T0327 
#• SUPPLIER SHALL CON FORM TO QUALITY 
ASSURANCE PROVISIONS SPECIFIED I N 
ND 10154-04- CLASS S 

2- INSPECTION AND ACCEPTANCE 

A-MECHANICAL REQUIREMENTS 
l-DIMENSIONS: 

B-SPECIAL REQUIREMENTS 

1- SURFACE*. 

FRONT AND BACK SURFACES ALUMINIZED 
AND PROTECTED 

2- APERTURE: 

5<Z MILLIMETERS 

3- PARALLELISMS 

tTWO (2) SECONDS 
4* QUALITY: 

60 POWER. 

5-DAMPING*. 

AIR APERIODIC/TIME APPROXIMATELY 
4SSECONDS 
€r ACCURACY: 

LINES OF SIGHT LEVEL WITHIN 1W0(2)SECONDS 
"►DEVIATION: 

FRONT TO BACK LINE OF SIGHT LESS THAN 
TWO® SECONDS IN VERTICAL PLANE 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED ON ND 1002034- FOR THIS DRAWING 
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APOLLO G&N Specification 
PS 1017447. 

Date */*tM*1 

Class Release 
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‘procurement specification 
‘ FOR 

THEODOLITE AND SUPPORT ASSEMBLY 


Record of Revisions 


Date 

Revision 

Letter 

TDRR 
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Approval _1 

MIT 

NASA 




















APOLLO G&N Specification 

PS 1017447 

Date 


Procurement specification 
Por 

THEODOLITE AND SUPPORT ASSEMBLY 


The purpose of this document is to establish the manufacturing and test 
requirements for procurement of the Theodolite and Support Assembly, for use 
in testing the APOLLO Guidance and Navigation Equipment. 


THiis specification consists of pages 1 
tot iv and 1 to 6 inclusive. 



Siiltt 

i 


INCHES 
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APOLLO G&N Specification 

PS 1017447 

Date 


PROCUREMENT SPECIFICATION 
FOR 

THEODOLITE AND SUPPORT ASSEMBLY 

1 SCOPE 

1- 1 PURPOSE. This specification establishes the requirements for the 
procurement of the Theodolite and Support Assembly hereafter called the 
Theodolite Assembly. 

2 APPLICABLE DOCUMENTS 

2- 1 EFFECTIVE ISSUES. The following documents of the issue in effect on the 
date of invitations for bids form a part of this specification to the extent specified 
herein. 

2-1.1 Specifications . 

2-1.1.1 NASA 

2-1.1. 1.1 ND-1002018 General Specification for Apollo G.S.E. 

2-1.1.1.2 ND-1002019 Marking, General Specification for 

2-1.1.1.3 ND-1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking. 

2-1. 1.1.4 ND-1015404 General Specification, Configuration Process and Quality 
Control Requirements for Supplier, of High Reliability Article, for U.e in Space- 
craft and Supporting Equipment. 

2-1. 1. 1.5 ND-1002023 Procedure for Serialization of Components, Subassemblies 
and Assemblies for Apollo Guidance and Navigation Equipment. 

2-1.1.1.6 SCD 1001653 Tripod, Theodolite Mounting. 

2-1. 1.1.7 SCD 1017444 Theodolite. 
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NOTES: 


REQUIREMENTS*. 

| RANGE - i 10 MINVJTES TOTAL FIELD. 

2. READING REPEATABILITY BETTER 
TUAN .2SO SECONDS OF ARC. 

3. RETICLE PATTERN, ANNULAR PATTERN 
PLUS RESOLUTION CHART TO BE 
PER DRAWING NO. \0\7448 SHT 2 OF 2 . 

4 MEASURING ACCURACY OVER THE 
TOTAL RANGE SVAALV- BE BETTER 
THAN FWE SECONDS. MEASURING 
ACCURACY WITHIN CENTER TWO MINUTES 
TO BE BETTER THAN ONE SECOND. 

S. GLASS F\LTER RET\CLE TO BE TIFFEN FVLTER 
NO SB OR EQUIVALENT (,SOOO A - SBOOA) 

G. UNIT TO BE SUPPLIED WITH OBJECTIVE 


AND EYEPIECE. PROTECTIVE COVERS. 
zr THE UNIT SHALL COMPLY WITH THE FOLLOWING REaUmEMENT. 
— THE UNIT AT FULL APtRATVJRE SHALL BE AUTOCOLWATEO OFF A 
" MIRROR FOR ORIGINAL SETTING. R^lKPURKSM OFESme 

--of ome INCH IN DIAMETER SHALL BE PLACED OVER THE 

rTprTWE IN EACH OF THE POSITIONS INDICATED IN 

--THE DEVIATION FROM THE ORIGINAL SETTING 

r~SHHJL NOT EXCEED ± ONE SECOND. 


8. SECONDS SCALE = GRADUATED IN 
0-2 SECONDS .ONE REVOLUTION 
EQUAL TO ONE MINUTE. 

9 MINUTE SCALE-COUNTS THE REVOLUTIONS 
OF THE SECONDS SCALE GRADUATED 
FROM *0* THRU 20 MINUTES. 

10. EYEPIECE- ll * MAGNIFICATION. 

11. OPERATING DISTANCE * BS FEET- 
iOne MINUTE AT FULL RANGE CAPABILITY 
ELEVATION ADJUSTMENT * 12 DEGREES. 

azimuth ADJUSTMENTS DEGREES. 

MOUNTING WOLE SIZE * (3> V 4 -2BNF. 

LIGHT SOURCE * TRANSFORMER AND 
RHEOSTAT FOR US VOLT, GO CYCLE 
OPERATION. LAMP - GE*3ZB G VOLTS. 

|G OVERALL DIMENSIONS*• LENGTH 
\Z*A INCHES: WIDTH G INCHES** 

HEIGHT B^A. INCHES. 

17. WEIGHT - APPROX. El LBS. _ a (§) 

la. CIHV5H- FILL IN CAST SURFACES 4 RUB TO A SMOOTH FINISH, _ 

' THEN^APPLY (2) COATS OF GRAY ENAMEL COLOR N°.252SIPER FED-5TD-59& 
19. UNIT SHALL BE STABLE WHEN MOUNTED ON AN INCLINED 
SHELF POINTING DOWN. 


2Q RETICLE CENTERING IS TO BE CHECKED IN ACCORDANCE 
WITH THE FOLLOWING PROCEDURE ** SET 
MICROMETER DIAL AT 10-00“ POSITION AND ALIGN A 
TELESCOPE TO VIEW THE OBJECTIVE RETICLE PLUS THE 
BACKLIGHTED FILAR RETICLE.DEVlATION BETWEEN 
FILARAND TOED RETICLE FROM SUPER POSITION AS 
VIEWED IN THE TELESCOPE SHALL NOT EXCEED -l 

5 >. PAr^AGE^IN CARRYING CASE OF HARDWOOD 
WITH HINGED TOP AND CARRYING HANDLES. 

ii.^B N fNvr^N L T-mT 55 ioR use, TEMPERATURE 
RANGE TO‘±V F * 

24 APERTURE « 2’% INCHES- 

SUPPLY UNIT WITH It FOOT OF POWER CABUm# 

2fe.* APPLY IDENTIFICATION PLATE NO. 019175 (AT KlC) (A) 

USING CEMENT EC82G PER MIL-A- 5092. 


procure ms new* aptrovco source* usteo m 

MD 100COJ4- FOR THIS DRAWING 
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NOTES*. 

REQUIREMENTS: 

1. RANGE - t 10 MINUTED TOTAL HELD. 

2. READING REPEATABILITY BETTER 

TUAN 2SO SECONDS OF ARC. ^ 

3. RETICLE PATTERN, ANNULAR PATTERN 

TO BE PER DRAWING NO-1011 448 5HT Z. OFE« 

A MEASURING ACCURACY OVER TNE 
TOTAL RANGE SHALL BE BETTER 
THAN FIVE SECONDS, MEASURING 
ACCURACY WITHIN CENTER TWO MINUTES 
TO BE BETTER THAN ONE SECOND. 

S. GLASS FILTER RETICLE TO BE TIFFEN FILTER 
NO. SB OR EQUIVALENT (,9000A - SBOO^ 

G UNIT TO BE SUPPLIED WITH OBJECTIVE 
AND EYEPIECE PROTECTIVE COVERS. 

ZT THE UNIT SHALL COMPVT WITH THE FOLLOWING REQUIREMENT. 
~r; THE UNIT AT FULL APERTURE SHALL BE AUTOCOUUMATEO OFF A 
MIRROR FOR ORIGINAL SETTING. A DIAPHRAGM OPENING 
. _Z10F ONE LNCH IN DIAMETER SHALL BE PLACED OVER THE 
“OBJECTIVE IN EACH OF THE POSITIONS INDICATED IN 
... II_F1G. 1. THE DEVIATION FROM THE ORIGINAL SETTING 
T"“ SHALL NOT EXCEED ± ONE SECOND. 


B. SECONDS SCALE * GRADUATED IN 
0 2 SECONDS,ONE REVOLUTION 
EQUAL TO ONE MINUTE. 

9. MINUTE SCALE-COUNTS THE REVOLUTIONS 
OF THE SECONDS SCALE GRADUATED 
FROM *0* THRU 20 HI NOTES. 

10. EYEPIECE- IT * MAGNIFICATION. 

11. OPERATING DISTANCE = BS FEET- 

LONE MINUTE AT FULL RANGE CAPABILITY 

12. ELEVATION ADJUST MENT * t 2 DEGREES. 

IS. AZIMUTH ADJUSTMENT* *2 DEGREES. 

14. MOUNTING HOLE SIZE * (3> V2B NF. 

15. LIGHT SOURCE*TRANSFORMER AND 
RHEOSTAT FOR US VOLT, GO CYCLE 
OPERATION. LAMP -GE*S2B G VOLTS 

IG OVERALL DIMENSIONS*.LENGTH 
I2*A INCHES: WIDTH G INCHES*- 
HEIGHT BV 4 . INCHES. 

17. WEIGHT = APPRO* 2.1 LBS. (g) 

IB FINISH- fill IN CAST SURFACES $ RUB TO A SMOOTH FINISH, ^ 

"WEN APPLY ( 2 ) COATS OF GRAY ENAMEL COLOR N0-2G25I PER FED-5TO-595. 
19- UNIT S^AU- be stable when mounted on an inclined 
5WELF POINTING DOWN. 

to. RETICLE CENTERING IS TO BE CHECKED IN ACCORDANCE 
WITH THE FOLLOWING PROCEDURE: SET 
MICROMETER DIAL AT 10-00“ POSITION AND ALIGN A 
TELESCOPE TO VIEW THE OBJECTIVE RETICLE PLUS THE 
BACKLIGHTED FILAR RETICLE.DEVIATION BETWEEN 
FILAR AND F\*ED RETICLE FROM SUPERPOSITION AS 
VIEWED IN THE TELESCOPE SHALL NOT EXCEED ±\ 

SECOND OF arc. 

21. PACKAGE IN CARRYING CASE OF HARDWOOD 
WITH HINGED TOP AND CARRYING HANDLES. 

22. 20 INCH FOCAL LENGTH. 

23. LAB ENVIRONMENT-INTERIOR USE. TEMPERATURE 
RANGE TO* - 5*F. 

24 APERTURE *2V 8 INCHES. 

2.^. SUPPLY UNIT WITH 12 FOOT OF POWER CABuS. . 

2<b. APPLY IDENTIFICATION PLATE NO. 1019173 CAT K\C) 

USING CEMENT ECS2fc> PER MIL-A-509Z. w 


& 

—<h— 

v® ©y 


-SEE NOTE 2<b 


© REF 

I APERTURE. 


r//f 


°?ocure only rw>M aptwovcd soukccc ustto in 
to 100Z034- FOR TMI* DRAW INC 
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MOTES: 

L) MATERIAL OPTICAL QUALITY GLASS.NO SEEDS 

OR STRIA TO OBSTRUCT TRANSMISSION. 
1 )PATTERN TO BE CLEAR ON OPAQUE BACKGROUND 
AND TO TOLERANCES INDICATED. 

3.) INTERPRET DWG IN ACCORDANCE WITH M»L-D-T03eT. 



* 







































** ■ „ - .« • 

-te 1 # ^ jL •* I 


; 3E£U^l "'■' ■ > \^ J: il *' 

• i L RANGE . t. 10 MINUFFES^TDTAL FIELD. * r *»- — ! - ‘ ■ 

* READIN* REPEATABILITY BCTTE.1E _ ^ ^ »«l« ^ 

** v than .2*0 seconds of arc. t *~ fr ~ -. ^* * v 

±'\ RETICLE PATTERN, ANNULAR PATTERN * / 

to at ter drawing NO.ion*4S sht to* 2* n . . ; 

f.i4 MEASURING ACCURACY OVER tv*. t ^ * J. 

4 TOTAL RANGE *SHA!0_ BE BETTER> 

.THAR f\vt SECONDS. MEASURING 
'■»•.’• ACCURACY WITHIN CEHTtR TWO MINUTES 
_ 1 TO BE. BETTER THAN ONE SECOND. 

-4. CLASS FILTER RETICLE TO BE TIFFEN FILTER ’ 

* RO. SB OR EQUIVALENT CSOOO* r SBOO*} 

1 * if t)WT TO BE SUPPLIED WITH OBJECT WE. 

' AND^E-YE PIECE. PROTECTIVE COVERS. 

IT THE UNIT SHALL COMPUT WITH THE FOLLOWING REQUIREMENT. 

* — THE UNIT AT FULL APERTURE SHALL BE MiTOCOUMATED OFF A 
, JIT MIRROR FOR ORIGINAL SETTING. A diaphragm opening 
' . “OF ONE lnch in diameter shall be placed over the 

* "n OBJECTIVE IN EACH OF THE POSITIONS INDICATED IN 

THE DEVIATION FROM THE OR\G\NAL SETTIN6 
^3*7 SHALL NOT EXCiED i ONE SECOND. 




A. SECONDS SCALE * GRADUATED \N 

0 2 SECONDVONE. REVOLUTION < 

'' EQUAL TO ONE MINUTE. 

SL* MINUTE SCALE- COUNTS THE REVOLUTIONS 
!J R OF THE SECONDS SCAXJC. GRADUATED -* 

li 4V rws m ‘O* ‘ «>0 Ml«Vj \ '■•‘-m*- * ■* r- -* 

* RX^CYC PIECE- »T * MAGNIFICATION. ~ » T ’ i *:' # 

..^ME ASUR ING RANGE AT LCN^ DISTANCES-/5l -T * - t f , 
Y jlrsoTTrrt>owNUTF8 ™ i.. 

ELEVATION ADJUSTMENT «kS DEGREES. 

r lS AZIMUTH ADJUSTMENT**Z DEGREES. J ,-v. 

14 mounting mole site - (S) V za nf. * 

»^1S LIGHT SOURCE-TRANSFORMER AND f f 

a- ^ RHEOSTAT FOR US VOLT. GO CYOJC " ‘ * \ ■ ' 

#■*' OPERATION. LAMP-GC*S2G GVQKJTV 
* OVERALL DIMENSIONS»LENGTH 

s , IE% INCHES: W\OTH G INCHES* r 4" 2* - ‘ -*•- V 

v* HEIGHT S 3 A INCHES. „ X ' * 

HT. WEIGHT* APPROX El LBS ’ ^ /* (§) “ 

4S#fllMSH- PEL IN CAST SURFACE? $ RUS TO A SMOOtM FINISH, ^ 

- ' THEN APPLY CZ) CCHTS OF GRAY ENAMQ. CDlflR ND 2G251 P|R F1D-5JD ML 

A UNIT SHAUW-GA-SIABLE WHEN MOUNTED ON AM iNCUNlO . J 

% ^-?WELF PC^.T’.rJO !?0IV«. .. T T: ..'1 ^ 


-SEE NOTE 2<b 


|Bk RETICLE CENTERING IS TO SfTCHtCKED IN AC CO R D ANCE 

* - mr\\ THE F0LL0WIN6 PROCEDURE ’. SET _ _ 

T 0 */ MICROMETER WAL AT lO'-OO" POSITION AND AtTTSN A 
S ♦* TELESCOPE TO VIEW THE OBJECTIVE RETICLE PLUS THl 


>■ 7*M - 

*4 - S’ ’ * *«fc2» -•> 


Zi. ^ TELESCOPE TO VIEW THE OBJECTIVE RETICLE PLUS THl • 4 ■ .. . * * I 

BACK LIGHTED FILAR RETICLE.DDVfATION BETWEEN T ^ ^ V./r^ r \ 

filar and fixed reticle from superposition as • lt-.. .»> ^ ^ 

VIEWED IN THE TELESCOPE SHALL NOT EXCEED* I . ‘ f TT^ *r., 

y4i PACKAGE^N CARftVIHeS CASE OF HARDWOOD ... Zi ii- Z" .* 

, WITH HINGED TOP AND CARRYING HANDLES. ~ T% 

20 INCH FOCAL LENGTH. . _ ‘ * 1 ■ '* 

^ ^rS-LAB ENVIROHHERT-INTERIOR USB, TIMPERATURIk T Hr * fc 

PANGE TO*- 5*F ’ - • . • • ^■i*T * '^ r . *■ i ■ *'' 

;^4 APERTURE-0*4 INCHES._!"* ;_' i- * - Nf* - :: -:—*T- 

p*?v Bf^roupptr uurr with a on. p»««v cab* t>4 . 


- j,.. ,, ■■* Ah 


■^=.^x. v ‘Jp..*ri-. * : X-V‘ ^ i ; r--rs5J r V,M. 


( ! *AlVTIJRE 

5-” >$- ?' : - 

-«*'-t *r $'!?ri .. i| / 




^ • - v *% * ,.* i -... t." 

4 ^' > Jf >^T J A- : ia” 




:v -v • '; f %r- < > -t 

-to r - %, * 1 - ***> 3 

• e ! . ^ - Stvis*#-Jt'* 

r jr: ' ■“• t"' 

»«i V* •/ V’ • - • A ^ X- *, ? * t * 




^•TT;^- : ? * v 

«*„ ‘V’ : ';; : C,.J • ; r *.f* V: ”.C '■ 


» ; • \ - - 


. 1 ? " % t fc. 

4 ^ sr ^ 

■ ^.S r ^ 


r 

:a 

Vr 


•Ss-s«i §«^' *5 > 


' 1 ’ ; • 

,\. ■ ■■ ■? - : “• / * „ - - • 

■ ■ A HtOCURC 4MLY neDM AffkoVfO fOWUCCP Uim Ml 
MO t00£0#4 FO* THIS OMAWtNC 
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NOTES*. 

REQUIREMENTS: 

|. RANGE • t \0 MINUTES TOTAL FIELD. 

2. READING REPEATABILITY BETTER 
TUAN .2SO SECONDS OF ARC: 

3. RETICLE PATTERN, ANNULAR PATTERN 

TO BE PER DRAWING NO-10114 48 SHT Z. OF 2. 


© 


4 MEASURING ACCURACY OVER TUE 
TOTAL RANGE SHALL BE BETTER 
TUAN FIVE SECONDS. MEASURING 
ACCURACY WITHIN CENTER TWO MINUTES 
TO BE BETTER THAN ONE SECOND. 

S. GLASS FILTER RETICLE TO BE TIFFEN FILTER 
NO SB OR EQUIVALENT CSOOOA - SBOO^ 
fc. UNIT TO BE SUPPLIED WITH OBJECTIVE 
AND EYEPIECE PROTECTIVE COVERS. 
zr THE UNIT SHALL COMPIY WITH THE FOLLOWING REQUIREMENT. 
“ THE UNIT AT FULL APERT uRE SHALL BE AUTOCOUJM AT E D O F FA 
- MIRROR FOR ORIGINAL SETTING. A DIAPHRAGM OPENING 
IT - OF ONE INCH IN DIAMETER SHALL BE PLACED OVER THE 
— OBJECTIVE IN EACH OF THE POSITIONS INDICATED IN 
IT TIG. 1. THE DEVIATION FROM THE ORIGINAL SETTING 
SHALL NOT EXCEED ± ONE SECOND. 


B. SECONDS SCALE = GRADUATED IN 
0-2 SECONDS, ONE REVOLUTION 
EQUAL TO ONE MINUTE. 

9. MINUTE SCALE-COUNTS THE REVOLUTIONS 
OF THE SECONDS SCALE. GRADUATED 
FROM *0* THRU 20 MINUTES. 

EYEPIECE- IT * MAGNIFICATION. 

.'.EASJRING RANGE AT LOMG DISTANCES 
SO FEET 110 MINUTES ^ 

ELEVATION ADJUSTMENT * t 2 DEGREES- 
A7.IMUTH ADJUSTMENT=*2 DEGREES. 

MOUNTING HOLE Slit = (JS) V 4 - 2 B NF. 

LIGHT SOURCE « TRANSFORMER AND 
RHEOSTAT FOR US VOLT, GO CYCLE 
OPERATION. LAMP - GE*S2B GVOUS 
OVERALL DIMENSIONS-LENGTH 
IB S A INCHES: WIDTH G INCHES'- 
HEIGHT &V 4 . INCHES. 

17. WEIGHT = APPROX. 21 LBS. 

IB FINISH- FILL IN CAST SURFACES $ PU3 TO A SMOOTH FIN*SM, 

ImLN APPLY (2) COATS OF GRAY ENAMEL COLOR N0-2G25I PER FED-STD-E95. 

19- JNiT CHAL- 2T STABLE WHEN MOUNTED ON AN INCLINED 
5HELF POINTING DOWN. 

RETICLE CENTERING IS TO BE CHECKED IN ACCORDANCE 
WITH THE FOLLOWING PROCEDURE *- SET 
MICROMETER DIAL AT lO'-OO" POSITION AND ALIGN A 
TELESCOPE TO VIEW THE OBJECTIVE RETICLE PLUS THE 
BACKLIGHTED FILAR RETICLE.DEVI ATION BETWEEN 
FILAR AND FIXED RETICLE FROM SUPERPOSITION AS 
VIEWED IN THE TELESCOPE SHALL NOT EXCEED-5(f) 
SECOND OF ARC. 

2h PACKAGE IN CARRYING CASE OF HARDWOOD 
WITH HIF-*ED TOP AND CARRYING HANDLES. 

22. 20 INCH OCAL LENGTH. 

23. LAB EN\ ..ONWENT-lNTERlOR USE, TEMPERATURE 
RANGE TO* - 5®F. 

24 APERTl « 2 V b INCHES- _ ^ « 

2*p. ^uPPlY UNIT WITH 1*2. FOOT OF POWER, CRBUm ■ 

26 . APPLY IDENTIFICATION PLATE NO. IGJ9I7S (AT voe) (a) 



SYM 

zone 

REVISIONS 7li 

DESCRIPTION 

00 7 z. 

OATE 

APPROVAL 

A 

r " 

Ar'JDtC.- L 



B 

E-ic 

REVISED V-KJT6. 18 

H5H. 




r&*.?£? 30 ' 


•_ / 

C 


REVISED PEft ECP 

TDR.R. DATE c 



~D 

F-lo 

REVISED PER ECPNC iO 

DATE' 3/2/65 TDRR ^4 2 


‘■e j, r 

Zj 


REVISED PER EDPMO i3??54 ■ ' - • „ ^1 

DATE; 1/ljbS rDRR 3 ' f" *"'•'- 1 


FIG. 2 


-J— 2B NF-2B 
MOUNTING HOLE 
IN BASE 


10 . 

11. 

12 . 

13. 

14. 

15. 


IG. 


20 . 


-SEE NOTE 2<b 



-28 NF-2B a .<* DEEP 

I AR SIDE 
1 HOLES 




. ZBI DIA THRU 
ZHOL.ES ^ 

© 


AZ.IMUTH BASE. ADJUSTMENT 


USING CEMENT EC32E. PER MIL-A-509Z. 



ELEVATION BASE ADJUSTMENT 


SEE NOTE 19 


PROCURE OHL.V FROM APPROVCD SOWRCC# LISTED IN 
NO 100*004- FOR THIS DRAWING 
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NOTES: 

REQUIREMENTS: 

1. RANGE • t 10 MINUTES TOTAL F\ELD. 

2. READING REPEATABILITY BETTER 

TUAN ZSO SECONDS OF ARC. r ~ 

5. RETICLE PATTERN, ANNULAR PATTERN f . C 

TO Be. PER tNG NO-1011 4 46 SHT 2. OF 2., 

4. MEASURING ACCURACY OVER THE 
TOTAL RANGE SHALL- BE BETTER 
TUAN FWE SECONDS. MEASURING 
ACCURACY WITHIN CENTER TWO MINUTES 
TO BE BETTER TUAN ONE SECOND. 

5. GLASS FILTER RETICLE TO BE TIFFEN FILTER 
NO. SB OR EQUIVALENT (.SOOOA - SBOOA') 

G. UNIT TO BE SUPPLIED WITH OBJECTIVE 
AND EYEPIECE PROTECTIVE COVERS. 

Z-~ the UNIT SHALL COMPLY WITH THE FOLLOWING REQUIREMENT. 

THE UNIT AT FULL APERT jkE SHALL BE AUTOCOLLTMATEO OFF A 
1 MIRROR FOR ORIGINAL SETTING. A DIAPHRAGM OPENING 
„TOFONE INCH IN DIAMETER SHALL BE PLACED OVER THE 
n_ OBJECTIVE IN EACH OF THE POSITIONS INDICATED IN 
.. : FIG. 1. THE DEVIATION FROM THE ORIGINAL SETTING 
' SHALL NOT EXCEED i ONE SECOND. 



F 


E 


D 


8 . SECONDS SCALE = GRADUATED IN 

O'* SECONDS,ONE. REVOLUTION 

equal to one: minute.. 

9. MINUTE SCALE-COUNTS THE REVOLUTIONS 
OF THE: SECONDS SCALE. GRADUATED 
FROM *0* THRU BO MINUTES. 

10. EYEPIECE- IT * MAGNIFICATION. 

11. VEA 5 lRIN_- '^L:E AT LCt.J DISTANCES fR\ 

SC FEETt ic VUVJTFS Vi 7 

12. ELEVATION ADJUSTMENT s t1>iDEGREES- r 
IS. AZIMUTH ADJUST MENT=* I ^DEGREES. 

14. MOUNTING HOLE SIZE = (SL V 4 -2BNF. 

15. LIGHT SOURCE * TRANSFORMER AND 
RHEOSTAT FOR US VOLT, GO CYCLE 
OPERATION. LAMP-GE * S2B G VOLTS 


17. WEIGHT = APPROX 2.1 LBS. (&) 

IB FINISH - FILL IN CA5T 5 .- ,= ’ACF ' ? ^u3 TO A SMOOTH FIN'SH, V - / 

■ Mt.\ APPLV (2) COATS OF &RAV ENAMEL COLOR N0.2G25I PEP FED-STD-595. 

19 UNIT 3-A:_BP STABLE WHEN MOUNTED ON AN INCLINED 

5hCL*- rLiN' l-»jvVn. 

20. RETICLE CENTERING IS TO BE CHECKED IN ACCORDANCE 
WITH THE FOLLOWING PROCEDURE : SET 
MICROMETER DIAL AT lO'-OO" POSITION AND ALIGN A 
TELESCOPE TO VIEW THE OBJECTIVE RETICLE PLUS THE 
BACKLIGHTED FILAR RET ICLE.DEVI ATION BETWEEN 
FILAR AND FIXED RETICLE FROM SUPERPOSITION AS 
VIEWED IN THE TELESCOPE SHALL NOT EXCEED ±5® 

SECOND OF ARC. _ 

21. PACKAGE IN CARRYING CASE OF HARDWOOD OR F iBe.2 GLASS (C\ 
WITH : ' AND CARRYING HANDLES. ^ 

2 2. 20 INCH FOCAL LENGTH. 

23. LAB ENVIRONMENT -INTERIOR USE. TEMPERATURE 
RANGE TO* - 5®F. 

24 APERTURE *2V 8 INCHES- 

2^. SUPPLY UV4IT WITH 12. FOOT OF POWER CABut . 


-SEE NOIL 2<b 


. APP_i iDENTi-ICAION PLATE NO. .019173 ^AT K 1C) 
LS/jG CEMENT EC32fc> - £R V,u_- A- S03Z . 
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PROCURE OHLV FROM APPROVED SOURCES LISTED IM 
NO 1002034- FOR THIS DRAWING 
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NOTES: 

REQUIREMENTS: 

j RANGE * t \0 MINUTES TOTAL FIELD. 

2 . READING REPEATABILITY BETTER 
THAU 2SO SECOHDS OF ARC. 
a. RETICLE PATTERH, ANNULAR PATTERN 
PLUS RESOLUTION CHART TO BE 
PER DRAWING NO. 1017448 SWT Z OF Z. 

4 MEASURING ACCURACY OVE R TH E 
TOTAL RANGE SHALL BE BETTER 
THAN FIVE SECONDS. MEASURING 
ACCURACY WITHIN CENTER TWO MINUTES 
TO BE BETTER THAN ONE SECOND. 

S. GLASS FILTER RETICLE TO BE T IF FEN FILTER 
NO. SB OR EQUIVALENT CSOOOA - SBOOA) 

G UNIT TO BE SUPPLIED WITH OBJECTIVE 

AND EYEPIECE PROTECTIVE COVERS. norviCkTT 

T" THE UNIT SHALL COMPIY WITH THE FOLLOWING REQUIREMENT. 
~ THE UNIT ATFULLAPLRATUHE SHALL BE AUTOCOUMATECi OFF * 
-1 ™ RROR for or*gW SETjms. 

'“OF'ONE. INCH IN DIAMETER SHALL BE PLACED 0\ EH. THL 
r ZL. OBJECTIVE IN EACH <> F THE POTIONS INDICATED IN 
-" ZF1G.1. THE DEVIATION FROM THE ORIGINAL SETTING 
~—SHALL NOT EXCEED i ONE SECOND. 


B SECONDS SCALE * GRADUATED IN 
0-2 SECONDS,ONE REVOLUTION 
EQUAL TO ONE MINUTE. 

9. MINUTE SCALE-COUNTS THE REVOLUTIONS 
OF THE SECONDS SCALE. GRADUATED 
FROM 'Q* THRU CO MINUTES. 

10 . EYEPIECE- IT * MAGNIFICATION. 

11. OPERATING DISTANCE = SS FEET- 

tone MINUTE AT FULL RANGE CAPABILITY 
\Z ELEVATION ADJUSTMENT * 12 DEGREES. 

IS. AZIMUTH ADJUSTMENT*^ DEGREES. 

14 MOUNTING HOLE SIZE * (3) '4-EBNF. 

IS. LIGHT SOURCE -TRANSFORMER AND 
RHEOSTAT FOR US VOLT, GO CYCLE 
OPERATION. LAMP - SE*S2B G VOUS. 

IG OVERALL DIMENSIONS *• LENGTH 
IE»/4 INCHES: WIDTH G INCHES* 

HEIGHT &V 4 INCHES. 

17. WEIGHT = APPROX. El LBS. ^ 

IB FINISH-GRAY ENAMEL PER SPEC. NDI00Z09B 

19 UNIT SHALL BE STABLE WHEN 
MOUNTED ON AN INCLINED SHELF 

20 RET^CLE^CEWTERmG IS TO BE CHECKED IN ACCORDANCE 
WITH THE FOLLOWING PROCEDURE :SE^T 
UlCROMETER dial at 10-00 position and align a 
telescope to view the objective reticle PLUSTHE 

BACKLIGHTED FILAR RETICLE.DEVIATION BETWEEN 
F^AR ARD FIAED^RETICLE FROM SUPERPOSITION AS 
VIEWED IN THE TELESCOPE SHALL HOT EXCEED-I 

21 WkCKAQe° F m CARRYING CASE OF HARDWOOD 
WITH HINGED TOP AND CARRYING HANDLES. 

!i.tSB N Env^ N L T-mT^;oR USE, TEMPERATURE 
RANGE 70*- 5 # F. _ 

. 1^.^ppIy R u^^”-foot of power c*bl*. 
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REVISIONS 
description - 


OATE I APPROVAL | 


1 



E 3 


5Z50 

±.015 


-65001.015- 


SECONDS DRUM 
MINUTES DRUM 


te_ 



□ 



EB NF-2.B 
MOUNTING HOCE 

IN babe: 




-CLEARANCE HOLE FOR BOUT 

Z HOLES 


-AZ.IMUTH BASE ADJUSTMENT 



*T 

I aperture 


n 


LIGHT SOURCE 


gJ\ 


afi 






\_£_ 


-10-1 



-IZ-5 


-ELEVATION BASE ADJUSTMENT 


SEE NOTE 19 
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NOTES’. 


L) MATERIAL : OPTICAL QUALITY GLASS. MO SEEDS 

OR STRIA TO OBSTRUCT TRANSMISSION. 

2. )PATTERN TO BE CLEAR ON OPAQUE BACKGROUND 

‘'and to tolerances indicated. 

3 . ) INTERPRET DWG IN ACCORDANCE WITH M|L-D- 7032 f. 


! 

i 

i 

1 



.oeo STOCK 


- .0601 1 .0005 TO BE- CONCENTRIC 
A,E>OV)T CENTER WITHIN .0002. 


-.0006 1.0001 DIADOT TO 

BE CIRCULAR WITHIN .OOOOG 


detail. A 

SCN.C so: i 


FOR INFORMATION ONLY 

CLASS 0 RELEASE TOR DAT! 




| - - LIST OF PARTS AND MATERIALS 
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Ja. L- 2 2 INCH AUTOCOLLIMATOR (SX1 

a,,.*al____-__ SPECIFICATION CONTROL. DRAWING, 
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_ ■'■■ —-J < n i ii i j i f F 10174 4 6 

CONTRACT n-'t-u » _ 


gl INCH AUTOCOLLIMATOR (SXt) 
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REQUIREMENTS- 


I.) GENERAL: 

a.) INTERPRET DWG IN ACCORDANCE WITH STANDARDS _fc» A 

" PRESCRIBED BY MIL-D-703C7. “T“l 

' \ fei SUPPLIER SHALL CONIFORM TO QUALITY ASSURANCE 

ZZ. PROVISIONS SPECIFIED IN NDI0I5404.CLAS5 3- - . 

Z) iNSPfcC HON 4-ACCEPTANCE — — ----- 

. . A.) MECHANICAL REQUIREMENTS: '.Z.Z'.Z. ’ /£\ 

J ~Z : I.) DIMENSIONS 

50 MATERIAL: STEEL-BUIS PER QQ-S-G33 (.005/010 DR CASE HARDENED - HEX. BALL SOCKETONLY) 
4.) FINISH: CADMIUM PLATED PER QQ-P-4IG,TYPEI,CLASS 3, 

_ ... 4 irridited. . . 


__ REVISIONS 

SYM | DESCRIPTION DATE 

A ADDED -* HEX, SALj SOCKET ONLY * io - 2 »i 

ADDED PACT As, CHART MV4 1 

f Tree o 70 it nj.-ti 


DATE APPROVAL 
tc-2»-U oat. jasoso 
l-\V44P>.JPWS») 


’procure only from 

APPROVED SOURCES 
LISTED ON ND1002034 
FOR THIS DRAWING " 
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ACROSS 
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FOR INFORMATION ONLY 

CLASS B RELEASE TDR Na f) 1 A 2-^^gATE 


DATE 


I ITEM QTY GOVERNMENT/NASA 

NO. REQD NO. 


KOLLSMAN PART NO. 


NOMENCLATURE OR 
DESCRIPTION 


MATERIAL 1 SPECIFICATION 


LIST OF PARTS AND MATERIALS 


UNLESS OTHERWIS E SPECIFIED KOLLSMAN INSTRUMENT CORPORATION 

DIMENSIONS ARE IN INCHES KIC |/2.r\OT\ l/^r\0 

| FRACTIONS | DECIMALS | ANGLES lOU^A/lUUfauU_ 


MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


DO NOT SCALE THIS DRAWING | checked* 


PAD ^ LEVELING 


see notes 3 44 


V3 1SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. SIZE NASA NUMBER 


NEXT ASSY USED ON CONTRACT 

APPLICATION 


| NASA APPROVAL 


I MIT APPROVAL. 


1017449 


I SCALE FULL I WEIGHT 


ACTUAL l SHEET I 0F I 



PHOTOGRAPHIC SCALE ONLY: 
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OSVZIOI 



-BASE MOUNTING HOLES 
NO. 2- 56 NC-ZB THRU 
(4) HOLES 


-1.047 lOOS 


-;02S WIDE V/IT NESS MARK 


-20 GRADUATIONS EQUALLY SPACED 
ON <fcOF NUMERALS AND MIDWAY 
BETWEEN NUMERALS- 
.0231.002 WIDE AND jOGOLG 



INPUT ROTATION — 
TO INCREASE COUNT 


DRUM ROTATION 
TO INCREASE COUNT 


“•j *IS7 p- 



FOR INFORMATION 

CLASS B RELEASE TO* N °H vx1 


I lot7307 I 1017367 


I 1 list of parts and materials 

UNLESS OTHERWISE SPECIFIED B.aCeZ^JiNTEB 

pimcmsiows rif | 7Q20110020 Houston; texai 

”■ - 144 -.005 -Cfaj dw >n,JLM^1b>t,^4iA 3 T,TU k 

^DONCH SCALE THIS DRAWINC CHECKIP_^^fliiMM*Mj&44l ANOi.(» COUNTER 

. —* \ ,.C . SPECIFICATION CONTROLORA««N« 

see eequieeHCWT - _ _- ^ -- 

--jSg&t E_> 0 I 7450 J 


1017450 * 


APPLICATION 


[scale. 


IwCtftMT 


IftNCCT 
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REQUIREMENTS* 

»-&EHIRAU 

A-INTERPRET DWG IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 
B- SUPPLIER. SHALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN ND 1015404* CLASS 3 
2-INSPECTION AND ACCEPTANCE 
A-MECHANICAL REQUIREMENTS 
^DIMENSIONS 
B~SPECIAL REQUIREMENTS 

l-TYpE: 

ANGLE COUNTER, FOUR (4)DRUM, FOUR(4)DIGIT 


*~ C 0000 TO S59SANO RETURN TO OOOO WITH 

CONTINUOUS ROTATION, REVERSIBLE AT ANY POINT 


B-DR1VE* _ 

FROM INPUT BND,OHE(lJCOUNTER CLOCKWISE 
REVOLUTION OF INPUT SHAFT PRODUCES OKlE(l) 
CLOCKWISE REVOLUTION OP l* r DRUM WITH A 
RESULTING INCREASE IN COUNT OF 10(1.0 DEGREES 
ON THIS UNIT) 

^NUMERALS: 

.I8T HIGH ON .812 DIAMETER DRUMS (.74-2 Dl AME7ER 
ON NESTED DRUM); DULL WHITE *37375 ON DULL 
BLACK *37038. COLORS PER FEDERAL STANDARD 
595JCONFIGURATION PER MS 33558 (ASG), NORMAL, 
GRADUATIONS AND WITNESS MARK, SAME COLOR 
AND SPECIFICATION AS NUMERALS. 

5-MATERIALS AND FINISH 

HOUSING AND DRUMS:BLACK ANODIZED ALUMINUM _ 
SHArrs AND GEARING;HARDENED CORROSION-REStSRN6 STEEL 

€r BEARINGS: 

BALL ON BOTH SHAFTS 
7-LUBRICATION: 

MIL-L-GOB5A AMD MIL-G-3278 



8-SPEED: 

500 RPM MAX CONTINUOUS 
IOOORPM MAX INTERMITTENT 


9-LIFE: 

3000 HOURS MINIMUM AT lOO RPM 


tO-TORQUE: 

2.0 IN. OZ MAX OVER A TEMPERATURE RANGE 
FROM -55°C TO +B6°C 
H-END PLAY: 

INPUT SHAFT* .002 TO .005 


.120 tOW- 



PROCURE ONLY FROM APPROVED SOURCES 
LISTED ON ND 10020*34- FOR THIS DRAWING 
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NOTES: 

1. INTERPRET DWQ IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D-70327 

2. ELECTRICAL CHARACTERISTICS: 

A. VOLTAGE RANGE*. I KrtV TO 300 V FULL 

SCALE IN 12 RANGES 

B. FREQU _NCY RANGE *. 10 CPS TO 50 KC AS 

AS STANDARD VTVM 

C. VOLTAGE ACCURACY *. 

±2% OF F.S. AS S -ANDARD VTVM 
t 2*/i OF F.S. AS FILTERED VTVM AT 
CENTER FREQUENCY 

±3*/L OF F.S. AS FILTERED VTVM OVER 
FREQUENCY RANGE OF±S*fo OF 
CENTER FREQUENCY 
±3*/. OF F.S. AS PHASE-SENSITIVE 
VOLTMETER AT CENTER FREQUENCY 

D. PHASE ANQLE DIAL ACCURACY *. 

BETTER THAN ± I */• 

E. SIGNAL INPUT IMPEDANCE*. 

APPROXIMATELY tO MEGOHMS 

F. REFERENCE INPUT IMPEDANCE*. 

IOOK OHMS 

Q. REFERENCE INPUT VOLTAGE 1 
I V MIN- 125V MAX (RMS) 

H. NULLING SENSITIVITY '. 5 MICROVOLTS 
j. overload; overload lamp lights 

IN HEN TOTAL INPUT SIGNAL VOLTAGE 
EXCEEDS IOX RANGE SELECTOR 
SETTING 

K. HARMONIC REJECTION (PHASE SENSITIVE 

VTVM): 45 ib MIN 

L. POWER : IISV / 230 V SO-SO CPS "I5VA 
9. FI NISH*. 

A. ELECTRICALLY CONDUCTIVE FILM 
ALL OVER PANEL PER MH--C-554I 
THEN PAINT FRONT & EDGES OF 
PANEL ONE COAT TT'E-52.9 CLASS® 
FED STD 595 COLOR NO-244- 4-0 PER 
MIL-F-IA072 PSI3TYPEH 

B. ALL CHARACTERS ON FRONT PANEL 
TO BE SILK SCREENED C BLACK 'I PER 
ND 1002019(.12 £.19 HIGH X.030 VJIDE 
LINE, EXCEPT AS NOTED) 

4. style: rackmount 

m. CONTROL KNOBS t M5 4IS2.BB (BLACK. 
MATTE FINISH) UHtRC POSSIBLE 

4. HARDWARE *. FRONT PANEL HARDWARE 
TO BE MS3520O (CROSS RECESSED, 
FLAT HD) WHERE POSSIBLE. PAN 
HO HARDWARE TO BE MS 35214 

7. QUALITY ASSURANCE PROVISIONS*. 

A. THE SUPPLIER SHALL CONFORM TO 
THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NASA DOCUMENT 

ND 1013404, CLASS 3 

B. TWO OPERATING AND MAINTENANCE 

MANUALS WITH SCHEMATICS SHALL 
BE INCLUDED WITH EACH UNIT 

C. MFGR S NAMEPLATE, IDENTIFICATION 
OF UNIT, ADDRESS,TRADEMARK ETC, 
TO APPEAR ON REAR OF UNIT, 
TOGETHER WITH THE NASA DWG NO. 
AND REVISION LETTER 

(THIS INFORMATION NOT TO APPEAR 
ON FRONT PANEL) 

WEIGHT OF UNIT TO APPEAR 
ADJACENT TO NAMEPLATE 


SLIDE ASSY (LEFT) - 
NASA NO. 1015765-014. 


DR NO.I5(.ISO)THRO- 

C'SK 80°±# TO.330 OR 
(6 HOLES) 


- DR 3/6 6B7S)THRU 

(4 MOLES) 



12.000 ±.03 
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±3 s 


S- ELECT COHVl 
RECEPTACLE 

M63I02A-R5-2P 





FRONT VIEW 
OF RECEPT 


-ELECT CORN 

receptacle 

BENDIX 

PTOZE-I4-SP 



FRONT VIEW 
OF RCCCRTJ 


ALUMINUM PANEL- 


-SLIDE ASSY (RIGHT) 
NASA NO. 1015705-013 


SCREW , BIND. HD. 

NO. 10-32 

NO. IO LOCK WASHER 
NO. 10-32 NUT 
4* EACH REQ’D 


-SCREW HEADS TO *- 
BE FLUSH OR BELOW 
DM BOTH BIDES 


- SCREW (CROSS RECESSED, 
FLAT HOI MS 35200-43 
6 REQ O 


HANDLE ASSY —^ 
NASA NO. 1014215*3 
2 REQO 


FOR INFORMATION ONLY 

CLASS I RELEASE TDK No.£l2±£_ PMt 


PROCURE ONLY FROM APPROVED 
SOURCES LISTED ON ND 1002034 
FOR THIS DWG 


K0LL,MA " 1 I " ATI " IAL 1 WC,f,CAT, °" 1 

LIST OF PARTS AND MATERIALS 

UNLESS OTHERWISE SPECIFIED MANNED ” 

— i =.r.r"- ?« i 6 02011 ooio ***.. 

°“h ~ |: 005|: ~ ^x ^ -aay.jaa , " 1 ' PHASE ANGLE 
.“.r ,c,Lt T VOLTMETER 

o SPECIFICATION CONTROL DWG 

.. f~/ fj t i COM IOCHT NO «IZf NAM MOMMA 

35=5-_ El 10174 51 

MIT .■‘—".'LW ft htl Ct£ t CALI ruut, OtlOHt ssiSal i»»“ t I 0f rl 






















































































































































































iOTE & 

» 1NTERPPBT DRAWING IN ACCORDANCE 
WITH STANDARD* PRNGCRIB6.D BY 
M*L-O-TOBET. 

2. this on it is a suave to decade 

RESOLVER BR»D<SE NASA*IOI745E. 
AND SHALL. BE CHECKED IN CON¬ 
JUNCTION WITH SAME. 

3. FINISH 

A. electrically conductive, 
film all over panel per mil- 

c-554-1, then PAINT FRONT AND 
EDGES OF PANEL \ COAT TT- 
E-529 CLASS 3, FEO-STD-595 
COLOR*• EG4-AO PER MlL-F-14072 
P5I3.TYPB3L 

B. ALL CHARACTERS ON FRONT PANEL 
TO BE SILK SCREENED (BLACK) 

PE.RN0I002.019, 12 E.ISHIQHX.OS 
WIDE LINES EXCEPT AS SPECIFIED. 

4 . FRONT PANEL HARDWARE TO BE 
MS 35200 (CROSS RECESSED PLAT 
HD) WHERE POSSIBLE. RAN head 
HARDWARE TO BE MS 3S2IG. 

5 . QUALITY ASSURANCE PROVISIONS’. 

A. THE SUPPLIER SHALL CONFORM TO 
THE QUALITY ASSURANCE PRO¬ 
VISIONS SPECIFIED IN NASA 
DOCUMENT NO tOI 5404 CL.3 
B. TWO OPERATING AND MAINTEN¬ 
ANCE MANUALS WITH SCHEMATICS 
SHALL BE INCLUDED WITH EACH 
UNIT. 

c. mfgr*s nameplate IDENTIFI¬ 
CATION OF UNIT, ADDRESS, 
TRADE MARK. ETC. TO APPEAR 
ON REAR OF UN IT TOGETHER. 
WITH THE NASA DWG NO. AND 
Revision letter. 

(THIS lNI*ORMATION NOT TO APPEAR 
ON FRONT PANEL). WEIGHT OF 
UNIT TO APPEAR ADJACENT TO 
NAMEPLATE. 

G STYLE RACKMOUNT 


-16.313- 


—SCREW, FLAT HD. 
MS-3SEOO-4S 
| / 4-RED'D 



ELECTRICAL CONNECTOR 
RECEPTACLE MSS102A-14S-2P 


-Aluminum Panel 


0 



SOCKET NO. I 


-17.00 

±03 


^WINCHESTER CONNECTOR 
XMRL75SF20I6 


1—1 


S£2S 

TYP 


S65G 


SLIDE ASSEM^-IPT) 
NASA *IOI ST65-OI A- 


/ 


i 



u 



j—,25-t.oi 


_ 




[ j— - .3l±:.©\ 


(jl) 

mwn 



triangular display unit 



o 




-0 


ON 

(D 

< _ 


- 

s 

Off 


DEGREES 



■PROCURE only from approved sources 
Listed on ndiooboba for this drawing. 


13.000 



KWIOI 



- DR *15 (»60) THRU 
C'SINK BO* IV- TO .S30 OIA. 
4 HOLES 


-DR Va (-372$ THRU 
A HOLES 


. Boo f 
TYP .639 


IZ.00 



FRONT VIEW OF 

RECEPTACLE 


SLIDE ASSEMBLY CRlGHT) 
NASA * IOI5765- 013 

/-SCREW, BINDING HD *10-32 
' *0 LOCCWASMER, 

*lO NUT 

4 OP EACH R»0'D 





PIN NO.I LOCATION 
FAR SIDE 


LENGTH (06 IN. 
MIN 


2-lESeEF 

I TYP 


HANDLE ASSEM. 
NASA* 1014-21S" 2 
2REQ*D 




. PIN NO. 82 LOCATION 
NEAR SIDE 


- SCREW HE.AOS To BE 
Flush to below on 
both SIDE.S 


FOR INFORMATION QNLY 

CUSS ■ RELEASE TOR Wo.,, 


| list of parts and materials 

I UNLESS OTHERWISE SPECIFIED | Kgr'”” UI,BIT "^SSSTI 


°"|- _ j_ O05 |- _ n..«m J * 0 # t 4 i.iQ wf-4»-4l 

DO NOT SCALE THIS DRAWING ...r.ii. IjAAStm* 


ll 0169491 IQ 169491 


ANGULAR DISPLAY 

UNIT 

bPEClFlCATICN CONTROL DRAvVMG 

>»C INNT NO. SUE NASA NUMBER 

E 1017453 








































































































































































RtQUIREMCNT5: 

I. GENERAL 

A. INTERPRET DRAWING IN 
ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO 
QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404CLASS 3. 

C. TWO OPERATING AND MAINTENANCE 
MANUALS WITH SCHEMATICS 
SHALL BE INCLUDED WITH 
EACH UNIT, 

D. MANUFACTURER’S NAMEPLATE, 
IDENTIFICATION OF UNIT, 
ADDRESS, TRADEMARK ETC, 

TC APPEAR ON REAR OF UNIT 
TOGETHER WITH THE NASA 
DWG N9 AND REVISION LETTER. 
WEIGHT OF UNIT TO APPEAR 
ADJACENT TO NAMEPLATE. 

(TH S INFORMATION NOT TO 
APPEAR ON FRONT PANEL) 


£. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS. 

I. DIMENSIONS. 

B. ELECTRICAL REQUIREMENTS. 

1. input; 

M VOLTAGE: 

. HSrtGV, SOTO 400 CYC. 

AT 5 AMP. MAX. 

. 1.2 TERMINATION: 

... MS CONNECTOR - 

ON REAR 

2. OUTPUT; 

2.1 FREQUENCY: 

800 CYEE5*.lX 

2.2 WATTAGE: 

SO EACH PHASE 
23 VOLTAGE? 

.. 2 PHASE(9(f), 26 VOLTS 

.. 2A REGULATION: 

‘ .. \% FOR NO LOAD 

...... TO FULL LOAD AND 

FROM I03J5 TO 
127.5 VOLT INPUT. . 

2.5 SOURCE IMPEDANCES 

. 25 OHMS MAX. 

2.6 distortion; 

_. I % MAX . 

... „ 2.7 TERMINATION: 

MS CONNECTOR 
ON REAR, ONE SIDE 
OF OUTPUT 
INTERNALLY GROUNDED 
3. TEMPERATURE: 

15 TD 35°C. 


3. STYLE : RACKMOUNT 

4. FRONT PANEL HARDWARE 

TO BE MS 35200 

(Cross-recessed rat head) 
WHERE POSSIBLE. PAN 
HEAD HARDWARE TD BE 
MS 35216 
5. FINISH s 

A. ELECTRICALLY CONDUCTIVE 
_ FILM ALL OVER FRONT 
PANEL PER MIL-C-5541, 
THEN PAINT FRONT AND 
EDGES OF PANEL I COAT 
TT-E-529, CLASS B, 

FED -STD- 505 , COLOR *26440 
PER MIL-F-14072 P5I3 TYPE JC 
B ALL CHARACTERS ON 
FRONT PANEL TO BE 
SILK SCREENED (BLACK) 
WIDTH OF LINE TO BE 
.03 FOR 31 CHARACTERS, 
.02 FOR ALL OTHER 
~ _ CHARACTERS, PER 

no looioie 


mi 


-SLIDE ASSY CLEFT) 
NASA NO. 1015705-0*4- 


LOW i? 


-TOP OF CONN. (TYP) 


SSWIOI 


J3 J4 


REVISIONS _I 

DESCRIPTION I DATE 1 APPROVAL | 


Iisv/vq 

W-Vv 


-*J" NOS. TO BE LOCATED 
ON REAR OF CHASSIS 
ADJACENT TO ELECT CONN. 


-ELECT CONN 
MS3UZE-S-3S 


- ELECT CONN r ELECT CONN r- ELECT CONN 
MS3U2E-B-4SW \ MS31I2E-8-4S \ 6AS31I2K -0-4P 


SLIDE ASSY (RIGHT) 
NASA NO. 1015735- 013 


SCREW BIND HD 
NO. 10- 32. 

NO. 10 LOCKWASHER 
NO. 10-32 NUT 
4- EACH REQ D - 7 


SIGNAL TO 
SLAVE a 


A.C.TO SLAVE 4 
PHASE FROM SLAVE/j 


2 0 OUTPUT 


ORIENTATION OF TOP 
OF ELECT CONN- 


It 


OUTPUT 

TRAN. 


+ + + 


+ + + 


ELECTROLYTIC CAP. 




FREQ STAND * 
PHASE CONTROL 




1 I- 

12.000 I 



I 2.125 
I REF 


-500 MIN 


Li- 


-.500 MIN 


-17.000 ±.03 


.500TYP - 


-.500TYP 


TWO PHKSt POWER SUPPLY (MKSTER) 






DR 1-075) THRU 
(IN PANEL ONLY) 
A- HOLES 


-DR NO. 15 (.180) THRO 
CSK 80°±o» TO .342. DIA (FAR SIDE) 
(IN PANEL ONLY ) 

8 HOLES 


- HANDLE ASSY 
NASA NO. 1014215-4- 
Z REQ D 


-SCREW (CROSS 
RECESSED FLAT HD) 
MS 35ZOO-43 
8 REQ D 


.METER 


PHASE A—( 


—T J-*‘ 

PHASE BZj: 


~ POWER 

C -L__on 

.4 3±.01 t 

f AS±D\^y) 

1-OFF H 


-.12 ±.01 TYP 


FOR INFORMATION ONLY 

CLASS B RELEASE TO Wa Q } Y?T— DATE 




PROCURE ONLY FROM APPROVED 
SOURCES LISTED ON IND 1002034 
FOR THIS DW<3» 


- RECESSED 5CREVJ DRIVER 
ADJUSTABLE POT 


-ALUMINUM PANEL 


[ 1 1 list of parts and materials 

UNLESS OTHERWISE SPECIFIED MANNED 

m “ SUPPLY, POWER, 

mithi> °* A *'*?- two phase (master) 

*^yrsrr~r^ specification control dwg 


1017455 


• FULLl"*'*"* 
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REQUIREMENTS: 

». GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE 
WITH STANDARDS PRtSCRlBS.D BY 
MIL-D-1032.7 

5 SUPPLIER SMALL CONFORMTO QUALITY 
ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404 CLASS 3. 

C. TWO OPERATING AND MAINTENANCE 
MANUALS WITH SCHEMATICS SHALL 
BE INCLUDED WITH EACH UNIT. 

D. MANUFACTURERS'S NAMEPLATE , 
IDENTIFICATION OFONlT^ ADDRESS, 
TRADE MARK ETC. To APPEAR ON 

rear of unit Together with the 

NASA DWQ NO. AND REVISION 
LETTER . WEIGHT OP UNIT to 

appear. ADJACENT to nameplate. 
CTHIS INFORMATION NOT TO APPEAR 
ON FRONT PANEL) 
l INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 
(.DIMENSIONS 

& ELECTRICAL REQUIREMENTS 
I.THIS UNIT IS A SLAVE TO 
TWO PHASE POWER SUPPLY (HAST**) 
NASA* I© »T 465 AND SHALL BE 

checked in conjunction 

WITH SAME. 

s. style •. RACKMOUNT 

4. FRONT PANEL HARDWARE To BE 

MS 352.00 C.CROSS RECESSED PC AT 
HD) WHERE POSSIBLE PAN HEAD 
HARDWARE To EE *A3 3521 S . 

3 FINISH’ 

A. ELECTRICALLY CONDUCTIVE FILM ALL 
OYER FRONT PANEL PER MIL-C-SS41, 
THEN PAINT FRONT AND EDGES OF PANEL 
ICOAT TT-E-526, CLASS 3, FED-STD- 
545 COLOR • ZG 440 PER MIL- F - 

14012. P5I3 TYPC It 

B. ALL CHARACTERS ON FRONT PANEL 
TO BE SILK SCREENED (BLACK) . 
WIDTH OF LINES TO BE .03 FOR 

.31 CHARACTERS^ 02 FOR ALL 
OTHER CHARACTERS } P e R 
ND 


-tlMSSHGF-B-BP 


— SLIDE ASSem.Cleft) Tp=3l 
NASA NO. lOlST 85-014 ( SI PI I P) 


U T 

Ui SG Hi* 






9QWI0I 


REVISIONS 
DESCRIPTION_ 


MS - 31 IGF -S-4PW 


—SLIDE ASSEH CEKXT) 
NASA NO - 105105-013 


-SCREW, BINDING HD. 10-31 
*TO LOCK WASHER. 

♦ 10-32 NUT 

4OF EACH REQ*D 


OUTPUT 

TRAN. 


ELECTROLYTIC CAP. 



l 2 .O 0 ±.o 6 






-ALUMINUM 

PANEL 


. 31 ‘Loi —i r—ZSi.oi 


^ITWO PHA5E POWER SUPPLY (SLAVE) 


SCREW, CROSS- 

RECE SsfeD FLAT HO 
MS 35200-43 
SREQ'D 


HANDLE ASSEM. -* 
NASA NO. 10142.15-4 
SRE^D. 


DR y8(.37SDIA.)THRU J 
4 HOLES IN PANEL ONLY 


dr^isObowa^thru — 

C'SK QO*-£• To, 341 O'A. 

far side as SHOWN 
6 holes in panel only 


i power: 

te.* *. ON_i: 


FOR INFORMATION ONLY 


CLASS B RELEASE TOR I 


/?7 DATE 


< L Q ::J»rJ*° yt " ,,,, A ,,T / ,,A,A | ho. I , c 0 °° H « 1 'rSESZ." I " >TI " ,AL I wcmc>T, °" F 

" ” 1 1 list o f parts and MATERIALS — - 

OTHERWISE SPECIFIED KOILSHAN IKTMWnT CO*ro**TIOIJ 1 MANNED 

SS OTHERWISE SPECIFIED _»«» ro«»_ SPACECRAFT CENTER 

MCNIIONt A«E .N INCHES »IC |6Q 2Q|IQC80 HOU«TON, TU»» __ 

SSctjojsi T.TtE SUPPlY 

■ n ,J:.°°fJ.L l .r POWER, TWO PHASE (SLAVE.' 

“ SPECIFICATION C ONTROL DRAWNG 

~ , coot IDENT HO.| SIZE NAM NUMOtft 

E 1017456 


PROCURE ONLY FROM APPROVED SOURCES 
USTED ON ND 1002034 FOR THIS DWG. 


UNLESS OTHERWISE SPECIFIED I 


DO HOT SCALE THIS DRAWING IchecnEoJ 


MANNED 

SPACECRAFT CENTER 


10 


9 


8 


6 


5 


















































■Mai 











r/*-» 



- 

w w lyiiii ipj 

1 


REQUIREMENTS 
I- GENERAL 

A. INTERPRET DW$ \K) ACCORDANCE UJITH M»L-b-7032.1 

B. SUPPLIER SHALL COM FORM TO QUALITY ASSURANce PROVISIONS 
SPECIFIED Mt> \0\54^04- CLASS S 

C. MARKING, $ PACKAGING^ 

LO OMITS SHKLL BE P ERMMs)£NTLY AND LEGACY MARKED 
PER Nb 1002019 OUITH NASA DVUq MO. REVISION LETTER t 
MANUFACTURERS SYMBOL-. INPUT 4- OUTPUT VOLTAGE, CUR RE MT: 
FREQUENCY $ POWER COM SUMPTION SHALL ALSO BE 

permanently ^aar^ed on each unit per mo 1002019. 

&) PACKAGES SHALL BE PERMANENTLY 4 LEGIBLY MARKED j 
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requirements: 

LGENERAl: 

A,.INTERPRET D*/G \N ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL'D -10*27 
©.SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN NDI0IS404 CLASS'S 
t, INSPECTION AND ACCEPTANCE 
MECHANICAU REQUIREMENTS 
L DIMENSIONS 

©.MARKING PER MILrSTD-130 
©.ELECTRICAL REQUIREMENTS 

1 .CONTACT ARRANGEMENT { CoC (<ZPX>T) 

2 contact resistance : so miu-iohms ma* 

3.COIL VOLTAQE: 20.5 volts DC NOM 0 25° C 
S CO IL resistance: 200 OHMS ±io*/. AT 25®C 
E.PULL-IN: 18.0 VOLTS DC MAY. 

C DROP-OUT 1 13.0 VOLTS DC MAX 
7.CONTACT RATING*: LOW LEVEL 
©.TEMPERATURE RANGE; TO-H25* c 

<5. coil Counter emf reduced to to volts 
PEAK MAX AT 25* C 

10.RELEASE TIME S 20 MILLISECONDS AT 
2&.E VOC AT 25°C. 

11 ..DIELECTRIC STRENGTH *. IOOO VAC 60 CPS 
. IS.INSOLATION RESISTANCE! IOOO MEGOHMS 

C. ENVIRONMENTAL CHARACTEeiSTICS 

L VIBRATION *. S'TO SOOCPS AT lOGS 
2.SHOCKt GOG'S TOR II MILLISECONDS 

3. Term inal strength: 5 lb pull 

4. life *. 100,00O OPERATIONS MIN. 

5. ENCUOSURC* HERMETICALLY SEALED 

6. TWESE UNITS SHALL MEET ALL. THE FUNCTIONAL 
REQUIREMENTS BEFORE ENVIRONMENTS 
PER MIL-R-SnST 

D. finish * semi Gloss Grey 

3w IDENTIFICATION : IDENTIFY USING NASA DmG no., 
REV LETTER AND MFCS SYM TEA NDIOOEOIS. 



SCUEMATIC 
DE-ENERQIZED 
TERMINAL VIEW 

PROCURE ONLY TROM APPROVED SOURCES 
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DATE APPROVAL I 


ttt\J\S£D PER. ECP >0i.9S» 
TD6 ft H ^X 3 OATS 


REQUIREMENTS * 

L GENERAL: 

K- INTERPRET DWG IN ACCORDANCE 'WITH STANDARDS 
PRESCRIBED BY MIL-D-TO’iE.l. 

" B- SUPPLIER SMALL CONFORM TO QUALITY ASSURANCE 
1 PROVISIONS SPECIFIED IN NDI0I5404 CLASSS 

e. INSPECTION AND ACCEPTANCE 
A- MECHANICAL REQUIREMENTS 1 

1. DIMENSIONS , -,v 

E.MOLES FOR CONTACTS NOT REQO (INCLUDING HOi>E A) 

ARE MOLDFD <i 6 LID . v 

3. SOCKET CONTACTS-TURRET TYPE feo) GPDT > CAPABLE 

1 * OP ACCEPTING* (Z) NQ ZO OR ( 3 ) NO .22 AWG WIRE SIZES 

4. NUMERALS SHOWN ARE PERMANENTLY MOLDED AND 
ARE LEGIBLE ON BOTH SlOPS OF SOCKET. 

5 MTG HARDWARE IS SUPPLIED R)R MTG SOCKET ABOVE 
OR BELOW CHASSIS (DISCARD SPACER WHEN MTG* 
SOCKET BELOW CHASSIS 
B-MATERIAL AND FINISH 

L SOCKET - GLASS FILLED DIALLYL PHTHALATE (BLUE) 

PER MlL-M- \8'7 C 54 A TYPE SDG ACME NO.I-SZO, 
SHORT FIBER GLASS FILLED. 

2. CONTACTS-GRADE 'A* SPRING TEMPER PHOSPHOR BRONZE, 

GOLD PLATE OVER SILVER PLATE. 

3. INSERT-STAINLESS STEEL (PASSIVATED) 

4. MOUNTING HARDWARE- STEEL. CADMIUM PLATE, GOLD 

IRIDITE DIPPED PER SPEC QQ-P-41G TYPE ( 
H CLASS 1 

_ C- IDENTIFICATION : IDENTIFY USING NASA DWG NO., REV 
LETTER AND MFRS SYM PER NDI00 20IB 


—.05Z DIA INDEX HOLE (HOLE *A # ) 

(.USED WITH GENERAL PURPOSE RELAYS ONLY) 


.3ia± -015 


f «r?>r 


-TERM\NAL NO. 2. ft USED \AKTW LATCHING RELAY*. ONLY 


W6Z±.0\S 



v®’©!©. 1 


1.161 ±.015 


-.9G81010- 

DIA 



-.018 DIA INDEX HOLE 


* X’.KET SCREW- 


-N0. G-Z2NC-2A RD MEAD SCREW 
AND LOCKWASRER ASSEMBLY 

j — SPACER (NOT REQD TOR 
BELOW CHASSIS MTG ) 


.GOS±.OI5 


-.0G2 f 015 
CHASbIS 
REF 



.250 ±.015 



.4841.015 


4841.015 


■-3S9 ±.Ol5 


-NO. G-32 NC-2A THREAD 


-NO. G-32NC-2B LIGHT HEX LOCK NUT 


SOCKET MOUNTED BELOW CHASSIS 

(spacer discarded) 


mounted above Chassis 
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Z PROV\SlONS SPEC\F\ED \N ND\0\5404 CLASSS 

£ INSPECTION AND ACCEPTANCE 

__ A-MECHANICAL REQUIREMENTS i . 

Z* \.DlMENS\ONB , ^ IIA ._ “ 

: a. HOLES FDR CONTACTS NOT REQO (\NCLUDtNG HOuE A ) 

z " 3 . 50CKET° CONTACTS -TURRET f 7 YPE — 

- — OF ACCEPT lNQt it) Nd 20 OR (i)NO»22 AWG ^IZES 

~ 4, NUMERALS SHOWN ARE PERMANENTLY MOLDED AND 

ARE LEmiBLE ON BOTH S>DPS OP SOCKET, 

~ ~ s MTQ HARDWARE \s SUPPLIED TOR M7& SOCKET ABOVE 

Z _ OR BELOW CHASSNa CDISCARD SPACER WHEN MTU 
^ SOCKET BELOW CHAB^B 

B-MATERIAL AND F\NtSH . , . 

L SOCKET - GLASS RLLEO DIALLYL PHTHALATE (BLUE) , 

- P 9 R MIL-M- \B7B4A TYPE SDG ACME N0.1-5ZO, 

~z: -- SHORT F\BER GL*SS F\LLED, 

~ 2. CONTACTS - GRADE *A" spring temper phosphor brohtze, 

- GOLD PLATE OVER S\LVER PLATE. 

ZZ 3. INSERT—STAINLESS STEEL (PASSIVATED) ^ 

~"Z_ 4. MOUNTING HARDWARE-STEEL, CADMIUM PLATE, GOLD L 

— . .tRlDVTE DIPPED Pt-R SPEC QQ-P-41G TYPE .; 

- IT CLASS e> 

—~C-IDENTIFICATION : IDENTIFY USING NASA DWG no*, rev 
j^zz LETTER AND MFRS SYM PER NDI0020IS 


■=052 DIA INDEX HOLE CHOLE ‘A*) . 

(USED WITH GENERAL PURPOSE RELAYS ONLY) 


.312* .OTS_ 


iSk 

Z® 5 ©}©*®!^ 


-ETERM1NAL NO. 2, ft USE© VrtTH LKTCWN<* RELAYS ONLY 


I.Q£2*.OlS 



Lift Vi.015 


^9^81010- 
_ DIA. 


-ri&lQ DIA INDEX HOLE 


SOCKET SCREA 


-HO. G-32NC-2A RD HEAD SCREW 
AND LDCKWASUER ASSEMBLY 

/— SPACER (NOT REOD FOR 
' HEEUOW CHASSIS MTGr ) 


-3*2 ±013 
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-HO. Gr-32 NC-2A THREAD 
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SOCKET MOUNTED BELOW CHASSIS 
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SOCKET MOUNTED ABOVE CHASSIS 
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"REQUIREMENTS: 

“ ^ & Aofm^RPRET DWG IN ACCORDANCE WITH MIL-D-70327. 

B) SUPPLIER 5HALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN ND1015404,CLASS 3. 

2.) INSPECTION 4-ACCEPTANCE: 

A.) MECHANICAL REQUIREMENTS ; 

I.) DIMENSIONS AS SHOWN BELOW 
3>) MATERIAL: STAINLESS STEEL AISI NO-304 
^ » PER FED SPEC QQ-S-7GG.CLASS 3,CONp A 

4. ) FINISH : BLACKEN PER MIL-C-13924,CLASS 3 (KPS \ SB. lOO) 
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1. ) INTERPRET DWG IN ACCORDANCE WITH MlL-0-70327- 

2. )SUPPLIER SMALL CONFORM TO QUALITY 

ASSURANCE PROVISIONS SPECIFIED IN 
ND10154-04- CLASS 3 


3. ) INSPECTION £ ACCEPTANCE : 

a.) DIMENSIONS 

4. ) MATERIAL : CORROSION RESISTING STEEL . 

PER FED SPEC QQ-S-763.CLASS 303,304-, 

305-OR ANY 16-18 TYPE. 

5. FINISH: PASSWATt PE.R NWUSTO-VTV, 

BLACVtH PLR Ml\-- C- \'i e ?2'V,C'..'2) 
16.) SCREW THREADS : SHALL BE IN ACCORDANCE 
WITH THE LIMITS £ DIMENSIONS OF A CLASS 
l»N F-3A THREAD AS OUTLINED IN THE 
NBS HANDBOOK'‘H-ZS*. 

70 SCREW THREAD LENGTH (L T ) *• SCREWS 
THAT ARE TOO SHORT TO CONFORM TO 
THE MIN THREAD LENGTH (Lt) SHALL BE 
THREADED FROM THE CHAMFERED POINT 
TO WITHIN 2 THREADS UNDER THE HEAD- 
8.) HEAD CHAMFER V E": SHALL BE AT AN 

ANGLE OF 30° TO 45*.THE EDGE BETWEEN 
THE FLAT £ THE CHAMFER MAY BE 
SLIGHTLY ROUNDED. . 

90 TOLERANCE ON BODY LENGTH (L): UP TO £ 

INCLUDING 1 INCH ±. 1/64 .OVER 1 INCH 
UP TO £ INCLUDING 2 INCHES f >/5i- </fc4 , 

OVER 2 INCHES ±' 1/32.. 

ICO SCREW POINT: SHALL HAVE AN INCLUDED 
ANGLE OF APPROX 90° £ SHALL BE 
FLAT £ NORMAL TO THE AXIS OF THE SCREW. 
CHAMFER SHALL EXTEND SLIGHTLY BELOW 
THE ROOT OF THE THREADS. 

11. ) BEARING SURFACE OF HEAD *. SHALL BE 

PERPENDICULAR TO THE AXIS OF THE 
SCREW WITHIN * I®. 

12. ) CONCENTRICITY: THE HEAD SHALL BE 

CONCENTRIC WITH THE BODY WITHIN 1% 

OF THE BODY DIAMETER (OR. 2% TOTAL 
RUNOUT) OR -006 INCH TOTAL RUNOUT 
WHICHEVER IS GREATER. 

13. ) PLAIN OR KNURLED HEADS OPTIONAL. 
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»/4 .250 
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09 W. 101, 


requirements: 

I GENERAL 1“ 

A. INTERPRET DWG IN ACCORANCE WITH MIL-0-70327. 

B. SUPPLIER SHALL CONFORN TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN NO 1015404 CLASS 3 

2. INSPECTION AND ACCEPTANCE 
A. MECHANICAL 

I. DIMENSIONS. . * ^ ___ 

3 MATERIAL : CABINET 16 GAGE .0598 COLD ROLLED STEEL PER OO-S-692. 

4. FINISH: PREPARE ALL EXTERNAL SURFACES WITH ZINC DUST PRIMER, 

MIL-P-26915, TYPE I,CLASS A, (ES-264-1), PER MIL-STD-808, 

CODE-F-IOI AND APPLY 2 COATS,PER FED SPEC TT-E-529 CLASSB, 

SEMI-GLOSS ENAMEL, DARK GRAY COLOR 26251 OF FED STD 595 
PER Ml L-F-14072. 

5. IDENTIFY WITH NASA PART NO. REVISION LETTER AND SYMBOL PER ND 1002019. 
io. FRONT PANEL. MOUNTING HARDWARE Su^FUEP EY VENDOR. 



-DR NO.49 (073) 
4 HOLES 




I -1.125 « 

1.656*°^ (TYP) 
I(TYP) 


-2I.562RE F— 
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TOP VIEW 


fsEE SHEET 2 
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^,(.203) DIA 
64 

4 HOLES ON BOTTOM 
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I UNLESS OTHERWISE SPECIFIED INSTRUMENT COITION ' MANNED_ 

™ 16020130020 _ spa hq ”° n t ™*?* TEn 
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“ CABINET. ELECTRICAL 

^ EQUIPMENT 

7tr> SPECIFICATION CONTROL DRAWING 

CODE IDENT MO. *IZE NA»A NUM«E« 
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VIEW CC 

SEE SHEET 3 

REAR VIEW 


— REAR PANEL 
14* HIGH * 19 WIDE 
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REQUIREMENTS 


M2CNERAL 

MNIERPRET ORA WINE IN ACCORDANCE WITH STANDARDS PRESCRIBED Rf NIIL-D-T0327 

8-SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN HD 1015404 CLASS % 

Z INSPECTION AND ACCEPTANCE 
A- MECHANICAL 
l- DIMENSIONS 
\ MATERIAL 

A-CABlHCT - 12 QAQE (.K>V) COLO ROLLED STEEL PER QQ-S-6S2 
7 5-OOOR - feQAGE COGO) , _ 

C-BASE” STRUCTURAL STEEL CKAHNEL 5\G.7* 

4.FINISH* ALL SURFACES EXCEPT TAPPED HOLES TO RECEIVE ZINC DUST PRIMER, MlL-P-3feS15,TYPE 1 

_ CLASS A.CES-ELAM\PER MlL-STO -808 . CODE PIOL APPLY Z COATS, PER FED SPEC TT-E-S2A 

Class z , siwu-gloss enamel,color 2s25iCda«k grey')of fed wo 3sE per mil-f-not*. 
5.identify WITH NASA PART NC, REN LETTER ANO MF«S SYM 
PER NDIOO'iOl^ 

fi SUPPLIER TOFORNI5W SO AIRFLOW PV-UftS WITH EACH VHIT. 


© 




UCS 


NO. 20 (-isio) DR THRU 
TAP NO. IO S2 NF-2B THRU 
MO HOLESlEACH SIDE') 
SPACED PiS SHOWN TOL PEP 
E l A STDS 

SPACM TO 

POA. 

\l^ *• 04.500 s m " 

TwMH I %T *. w 


FORK LIFT SLOTS 
4 REQD 7£* afc" 
l::-T:d IN FRONT and 
BACK OF BASE. 



N0.4S (.075) PRIU. THRU 
4 HOLES* 


- 2X.S00 




L 




SECTION k-k 


i.5<ze — 

TOC 5 



GO'RBF 


sk .szM.cx**ez* 

(24 HOLES MARKED A') 
(THIS SIDE ONLY) 


SUPPORT BRACKETS 
for Blonder 

(LOCaTiom to So it 
SLOWER. V\T <m) 


.M 


30.000- 


6IDE V \E_W 


FRonIT V\*_W 
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REQUIREMENTS*. 

LGENERAL 

A. INTERPRET DWQ IN ACCORDANCE WITH STANDARDS 
“ PRESCRIBED BY MIL-D-70327 

~B. SUPPLIERS SMALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN NDIOI5404 CL ASS 3 
2. INSPECTION AND ACCEPTANCE 
_A. MECHANICAL REQUIREMENTS 
„ i DIMENSIONS , . 

: : 2.hardware for installation (per TABLE I) SMALL BE 
Z PROVIDEO * 

IB. MATERIAL 

L SLIDE - COLO ROLLED STEEL OR STAINLESS STEEL 
JC. FINISH ^ _ 

SLIDE-CAONMOAA PLATED PER QQ-P-4IG TYPE E> 

Z~ CLASS 2.PLUS LUBRICATING RESltM. 

IZ 2-HARDWARE - CADMIUM PLATED PER QQ-P-4IG TYPE tt, 
- CLASS 2 OR PASSIVATED 

I’D. IDENTIFICATION 

1_ IDENTIFY USING NASA PART NO v REV LETTER 

and mfrs sym £e« ndiooeoxs 

ZE.PICTUR.FD SLIDE. IS E.IG,HT HAtAD SHIPPED M 
ZZ PAIRS, OrsjE RIQHT E*. OKiB. LEFT HAVD WITH ALL 
“ NVOOIOTINJA. HARDWARE. - . 


- HARDWARE FURNISHED 
DESCRIPTION 1 


PIVOT SCREW 

* S/ifc-24 

NUT Z 

# 5/IS-21 

washer z 

4 S/IG 1D 

lockwasher 

* 5/IG ID 

BAR SPACER (w/*IO CLEAR HOLE) 

SCREW, BHD UO 

*10-32 

REAR SUPPORT 

BRACKET 

BAR HUT 

*10-32 

SCREW, FL JIO 

410-32 

1 NUT 

*10-32. 

I LOCKWASHER t INT TOOTH *lO 


-A25 : 

I—.C25 


ft! X-32WA J ^ 

if \y ***** iizs 


-USE TO PREVENT BINDING 
ON OFFSET CABINET „ 

\ r- CABINET —\ ^ 


REAR BRACKET INSTALLATION METHODS 


ADJUSTABLE VERTICAL 

mounting rail y 


-CABINET 
FRONT RAIL 
STD RETMA 
HOLE 

PATTERN 



3 p 


,250 CLEAR! 
R£QD 



S 8 W.I 0 I 

i — ■■ X - ■ ■! 

LH AND I PH STATIONARY SECTIONS 
('MOUNTS TO CABINET'I 

B- E intermediate sections 
H (SLIDES IN STATIONARY SECTION) 

IT-‘I LH AND IRW CHASSIS SECTION 

(MOUNTS TO CHASSIS) N 

D-ALL HARDWARE FURNISHED (SEE “TABLE l) 


-5031— 

l.oos 


REVISIONS 
DESCRIPTION_ 


DATE APPROVAL | 


3.65G 

1.005 


2.2831.005 


0V-rUSE OPTIONALLY 



%% 

1MV 


-HANDLE LOCK ASSY IS OPTIONAL 
AN D SHOWN FOR REF ONLY 

/—^SELECT PIVOT HOLE AT APPRO* . 
/ XENTER OF GRAVITY OF CHASSIS 







I8.5C2MAX 



1 —L750 MIN 
-.475 ±.005 TYP 


.500 — 1 
.250 TYP- 
jSSTr- 


REAR SUPPORT ©RACKET 
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9C ft -' 
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no. R5R k ROLL pin for 
&VY SHOO., mounting 


TOO -jjzs 5-375 


-J250 TY*> 
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- SPACECRAFT CENTER 

j, C 74 4 T\ 03 ^ 00 | HOUSTON, TEXAS 

I i TITLE _ 


REAR NCR* DIMENSIONS 


FRONT MTQ DIMESIONS 


ton?»eA» »oig>44 

NEXT ASSY USED ON 

APPLICATION 


_ --° 1S 1- )0 CHASSIS SLIDE, 
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MATERIAL Id I 

APPRO»AL\^^***igRfts to SPECIFICATION CONTROL 
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^. . D I0I74B3 
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REQUIREMENT* * 

'* /^TCRPRET OWQ IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL“D-'70'2>‘2T 

— B- SUPPLIER SHALL CONFORM TO OUM-nV 

- PROVISIONS SPECIFIED IN ND1015404 C^SSS 

C. UNIT SHALL MEET ALL APPLICABLE SECTIONS FOR ITS 
GRADE PER M\L-T-Z7A_ _ 

Z. INSPECTION AND ACCEPTANCE 

- A. MECKAN\CAL REQU\REMENTS 

l. DIMENSION* 

B. ELECTRICAL REQUIREMENT* 

1 L* JKt^ltaIc range—= ”mv, o-iaov 

- - I.^n^ Q —- 

CURRENT RATING- I * ^0^41 

5. IZOV INPUT FOR 0-IZOV OUTPUT-I ~Z TERMINAL 

<j. \EOV INPUT FOR 0-140V OUTPUT-2-4 TERMINAL 

" Vteo/»40V OUTPUT-_ e-* TERMINAL 

C. IDENTIFICATION- IDENTlFV USING NAfi»A PART NO*j REV 
^ LETTER AND MFRS ^>YM PER NO 100201^ 
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REQUIREMENTS 

CQENEPAL — “ .. 

~ A. INTERPRET TWG \N ACCORDANCE WITH 
STANDARDS PRESCRIBED ©Y MlL-D-70327, 
ZIB.^OPPUER BHAU. CONFORM TO QUKUTY 
ASSURANCE PROVISIONS SPEG\FIEDJ 

\N NO 10\«54 04 CLASS'S - 

*2.INSPECTION AND ACCEPTANCE - 

A. MECHANVCAL REQUIREMENTS „ - - 

■ i. dimensions -- 

-e>. ELECTR\CAL REQOIREMENTS AT IN Cr - ) 

" U VOLTAGE RM*»\ IOOOV ___ — - 

zzz. 2 .current samps _izz_i__z 

3.INSOLAT\ON RES\STANCt- "30DATS % 

— -R U lCO*F 25,000 MEGOHMS_ L 

-c. material and f\n\sh 

— L board- diallyl PHTHALATE GD\ SO 
-PER MlL-M- \°)B33 

-2.HARDWARE- SCREWS BRASS, NKK EL _ 

- PLATED, NSAD _ i 

Q \DENT\F\CATION- IDENTIFY US\N<*- 

NASA PART NO..REV LETTER AND-j. 

- MFRS STM PER N0\00'20\®>__-; 
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1 1 

Ti— 

3.250 
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3.750 
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3.750 
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REQUIREMENTS 

FGENEPAL 

"^^^CORmNCE WITH STANDARDS 

PRESCRIBED BY MIL-D-7D327 

B *F^vKf«N S ^Vrfr°r, Nr0R ^ 70 DUALITY ASSURANCE 
PROVISION SPECIFIED IN ND i0t54OAdLASS S 
2-INSPFCTI0N AND ACCEPTANCE^ 

A-MECHANICAL REQUIREMENTS 

^.DIMENSIONS 
B-SPECIAL R FQ U l RE MENT5 

*W*uw« 

1- wash PRIME PER MIL-C-I532B 

2- Z,NCCHROMATE PRIME PER MIL* P-8585 

3- DU FONT ND 93-914070/? FQUIV SYNTHETIC ENAMEL 

Cashmere Blue 

•'-•SILK SCREEN .75AND.50 HIGH WHITE 
CHARACTERS AnD.OG wide LINE'S PERND \oo2o\9 
UNLESS OTHERWISE SPECIFIED. 1 

. ,rKc.V?5L5 EDES,&r> * ATE:D ST PURCHASE ORDER) 
4r“JDENTlFV USING.NASA DWG. NO. REVISION LETTER £ 

. MANUFACTURERS SYMBOL PER NDI0020&. * 

ASSEMBLY CONFORMS to MIL-T-945 
d-o E EX f S5 A - 3 v£'- 2 ‘ 4 4 WATERTIGHT 
--- PtR MIL- £TD-IQS TABLE HE 
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application"' 
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REQUIREMENTS 

^NTERPRET DWGr IN ACCORDANCE WITH STANDARDS 

Z~ PRESCRIBED BV MIL-D-70327 

— B, SUPPLIER SHALL CONFORM ID QUALITY ASSURANCE 

- PROVISIONS SPECIFIED IN NDI015404 CLASS'S 

INSPECTION AND ACCEPTANCE 
~ A. MECHANIC AL REQUIREMENTS 
"l.. I. DIMENSIONS 

-B.MATERIAL AND FINISH 

- 1. INSOLATION - RESlNOX 5100 __ 

2. MTQ INSERT— BRASS,THREADED, CADMIUM PLATE 

3. SOLDER TERMINAL-BRASS,NOT TIN DIF’PED 
-^IDENTIFICATION-IDENTIFY USINQ NASA PART 

NO., REV LETTER AND MFRS STM PER 
ND 100 * 2.0 V <3 


1 


B6H. 

HO. 

*8" 

IL* 


* « 

T 

DIELECTRIC 

»!SEP?; 

U 

.500 

.843 

.125 

4-40X.218 

9,000 

2" 

.375 
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.062 ‘ 

4-40X.15G 

cpoo 

_3_ 

.531 

,875 

.150 

A.-ATS V *? \ A 

IQOOO 
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.593 

.937 

.218 

tW a •<- LO 

12,000 

5 1 

.375 

.718 

.0&2 

6-32XA54 

6,000 

S 

.500 

.843 

.125 


BTTmi 
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.531 

.875 

.156 . 

&-32X.2I8 

IQOOO 

8 

.593 

.937 

.2\8 


12.000 


PROCURE ONLY FROM APPROVED SOURCES 
JUSTED ON NDI002034 FOR THIS DRAW INC* 


-.343 







































































































REQUIREMENTS 


UQENERAkL k ^ 

—A. INTERPRET DWG (N ACCORDANCfc WITH STANDARDS 
~ PRESCRIBED BY MIL" D'701.27 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 

- PROVISIONS SPECIFIED IN ND1015404 CLASS T> 

S.tNSPECT\ON AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 
l DIMENSIONS 

B. MATERIAL AND FINISH 

--CARBON STEEL PER MIL-S-H^YS,** 

THEAT TREAT - I5N 80-63 

- CADMIUM PLATE FER QQ-P-AIG?, CLASS Z. 

— TYPE 1 v GOLDEN IRIDITC 

c* IDENTIFICATION - IDENTIFY U5IN<a NASA PART - 

Ha, REV LETTER AND MFRS SYM PER NOIOOSOIS 




PROCURE ONLY' FROM APPROVED SOURCES 
LISTED ON NDI0020S4 FOR TH\9d DRANNINQ 


184 


ion^-o«v 

101^4 

NEXT ASSY 

USED ON 


APPLICATION 


4 


6 


5 


SYM ZONE 


DESCRIPTION 


DATE APPROVAL 


-.070 


+.003 

-OOY 


DIA 


JL 


.0S5±.O05 

T 


I—-7> e 5O±.0IO 


—.0<&4*.0l0 


• 






.!87±.OlO 

---- 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR No. DATE /</*//& 


ITEM 

NO. 

QTY 

REQD 

SYM 

GOVERN M ENT/NASA 
NO. 

KOLLSMAN PART NO. 

CODE 

IDENT 


NOMENCLATURE OR 
DESCRIPTION 

MATERIAL 

SPECIFICATION U ^ T 



1 1 


LIST OF PARTS 

AND MATERIALS 




UNLESS OTHERWISE SPECIFIED 


DIMENSIONS ARE IN INCHES 


TOL| 

ON 


FRACTIONS 


DECIMALS 


DO NOT SCALE THIS DRAWING 


MATERIAL 

NOTES 


CONTRACT 


NEW YORK 


74414074001 


HPAWIi R CARROU, DATE 


CHECKED, 
APPROVA^ 
APPROVAL^Q^t 




NASA APPROVAL 


MIT APPROVAL 



SPACECRAFT CENTER 

HOUSTON, TEXAS 


HOLDER, 

COMPONENT 

SPECIFICATION CONTROL DRAWING 


0DE IDENT NO. 


SCALE HOWL 


NASA NUMBER 


lorMW 

| SHEET [ OF { 


CALC 

ACTUAL 

















































6 


5 


3 


2 


-1 3 


I. GENERAL* 

A- INTERPRET DRAWING IN ACCORDANCE 
WITH STANDARDS PRESCRIBED 
BY Mlt_-D *70327. 

0. machining standards in accordance 

WITH ND-1002070. 

C- Rl MOVE BURRS »N ACCORDANCE WITH 
HD -1002079 

D- FINISH ' z \/ UNLESS OTHERWISE SPECIFIED. 
E- SJPPUEP7 SHALL CONFORM TO QUALITY 
ASSURANCE PROVISION SPECIFIED IN 
ND 1015404 CLASS S. 
t. INSPECTION AND ACCEPTANCE ? 

A- MECHANICAL REQUIREMENTS 
I- DIMENSIONS 
B- SPECIAL REQUIREMENTS 

|- HINGES, LATCHES,HANDLES, FEET $ 
PRESSURE EQUALIZER. 

& MATERIAL*. 

CASE - 

ALUMINUM*' 6061-0, FED SPEC QQ-A-tt? 

TEMPER OJ OR 1100-0, FCi> 
SPEC QQ-A- 4U TEMPER O. 

BRACKET- 

ALUMIKIUM - SOSE H-34-,PER SPEC 

QQ-A-3IS TEMPER HSA 

4 . finish: 

CASE- 

I -WASH PRIME PER M»L-C-r53E0. 

2- ZINC CHROMATE PRIME PER 

MIL-P-ff5SS. 

3- DU PONT NO-93-91407 OR EQUIV. 
SYNTHETIC ENAMEL CASHMERE SLUE. 

BRACLET- 

AHODIZE PER MIL-A-0426,TYPE 1. 

5. MARGINS? 

CASE-LABELING; 

SILK SCREEN .75 AND .50 HIGH 
WHITE CHA/PACT^S .06 WIPE 
LINE PER ND 1002019 UNLESS 
OTHERWISE SPEClFlED.fTO BE 
DESIGNATED BY PURCHASE ORDER) 
Q. IDENTIFY USING NASA DWG NO- REVISION* 

LETTER, $ MANUFACTURER'S SYMBOL- PER 
ND 1002019. 

7. THIS CASE ASSEMBLY CONFORMS TO 
MIL-T-945 EXCEPT PARA. S.51-2-4 ( IS 
WATERTIGHT PER MIL-STD-106 TABLE UL. 
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REQUIREMENTS: 

l. GENERAL: 

A-INTERPRET DWG IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D-70327 
B- SUPPLIER SHALL CONFORM TO QUALITY 

ASSURANCE PROVISIONS SPECIFIED A 

IN ND 1015404. CLASS 3>. | 

C- SPECIAL REQUIREMENTS: 

I-LOAD RANGE fc-IOLBS ( 

2.- WITHSTAND IOO'g" STATIC LOAD AND J_ ' 

SO'O' DYNAMIC LOAD ^ 

3- NATURAL FREQUENCY 16-20 C.P.S ■ 

ISOLATION OF VIBRATION IS EVIDENCED 
ABOVE 22-27 C.P.S. 

2 - INSPECTION AND ACCEPTANCE : 

A- MECHANICAL REQUIREMENTS 
I - DIMENSION 

5. MATERIAL: 

A-RES\UE.MT ELE.ME.MT : KNVTTE.O STMULE8>5> 

*STEE\_ WIRE MES>V\ ^ Q.Q.-S-TG^S) . 

B - MOUNTING PLATE AND CS< WASHER < 

STEEL PEP. Q.Q-s-GSa. 

® C- CUS W\OM CUP . AL. ALY PER QQ - A - 2 5 0/& 

D-CENTER. STUOAND CEUTE.VL WASHEES 

S>tA\VALE«)«> aAEEL. PeR QGE-S-TGa>. 

A FINISjA .. 

A. REBILSSVAT EL-E-^E-UT S'! „ _ 

CENTER ‘STVJVD I PASSIVATE PER. 

CENTER WASHERS f »“U / TAS«-E'S7-A / 

B. MOUNTING PLATE T J ' 

cs< WFVSVAE.R. { 

C- CUSVUOH CUP : CAUSTvC ETCHED AinD 
IR'DITE PE.R. PUL-C- SS4\ 

5- FINISH ^FVMAlV- 

ALUMINUM NAO-5TEJE.L PARTS : Z.IF4C CHROMATt 
PR\W\ER. PER. VUL-P-fcS© e ? ftNt OLW6 DRA©» 
PA\NT PER. TT-E-S\A. 
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REQUIREMENTS*. 

1. GENERAL: 

A - INTERPRET DWG IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D-70327 
B- SUPPLIER SHALL CONFORM TO QUALITY 
ASSURANCE PROVISION S SPECIFIED 
IN ND 1015404 CLASS S 

2, INSPECTION AND ACCEPTANCE 

A - MECHANICAL REQUIREMENTS 
I - DIMENSIONS 
B- SPECIAL REQUIREMENTS 

» - LOAD RANCE G-IO LBS. 

Z- WITHSTAND 100"G" STATIC LOAD. 

AND 50 V DYNAMIC LOAD 
2>- NATURAL FREQUENCY lb-20 C.RS. 
ISOLATION OF VIBRATION IS 
EVIDENCED ABOVE 22-27 C.P.S. 

3. MATERIAL: 

STEEL, CADMIUM PLATED 
RESILIENT ELEMENT - 

KNITTED STAINLESS ST’L WIRE MESH. 


PROCURE ONLY FROM APPROVED SOURCES 
ON ND 1002034 FOR THIS DRAWING 
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~ requirements: 

1. ) GENERAL-. 

cl.) INTERPRET DWG IN ACCORDANCE WITH MIL-D-70327- 
b.) SUPPLIER SMALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN NDIOI5404,CLA5S 3. 

2. ) INSPECTION 4- ACCEPTANCE : 

a.)MECHANICAL REQUIREMENTS’. 

I.) DIMENSIONS AS 5H0WN 

3. ) MATERIAL: BRASS PER FED SPEC QQ-B-62G.COMP 22, '£H 

4. ) FINISH: NICKEL PER FED SPEC QQ-N-290,TYPE <b 

5. ) IDENTIFY PER NDI0020I9. 
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REQUIREMENTS: 

GENERAL : - 

1. INTERPRET DRAWING IN ACCORDANCE 

WITH STANDARDS SPECIFIED BY MllrD-70327. 

2, SUPPLIER SHALL CONFORM TO QUALITY - 
ASSURANCE PROVISIONS SPECIFIED IN 

. nd 1015404 , class 3 . 

5. PERFORMANCE REQUIREMENTS __ 

PER MIL-N-25027. 

INSPECTION AND ACCEPTANCE : - 

. MATERIAL: 

NUT 4 SHELL - STEEL 
FINISH J CADMIUM PLATE PER 

QQ-P-4IG ,TYPE I; CLASS S t; 

SPECIAL*. 

AFTER. ACCEPTANCE FROM VENDOR 
. _MODIFY * DIMENSION AS SHOWN 
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REQUIREMENTS: 

^ ^INTERPRET DWG IN ACCORDANCE WITU MIL-D-70327. 
b.) SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN ND10I5404 , CLASS 3 

2. ) INSPECTION 4- ACCEPTANCE: 

a.; MECHANICAL REQUIREMENTS; 
l) DIMENSIONS AS SUOWN 

3. ) FINISH ; GOLD PLATE PER MtL-G-462.04 ( CL \ s rs P6.Z. . 

4. ) IDENTIFY PER NDI0020I9. 
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REQUIREMENT;,: 

I. GENERAL 

A.INTERPRET DWG IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-10327 
~ 8. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN ND101540^ CLASS "5 
*•- INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 
" I. DIMENSIONS 

B. MATERIAL -BRASS PER QQ*0"62G, V2 HARD 

COMPOSITION 22 

C. FINISH - GOLD PLATED PER MIL-Gr45204 CLASS I, 

TYPE Z 

D. IDENTIFICATION- IDENTIFY USING NASA PART 

REV LETTER AND MFRS SYM 
PER NDIOOBOIS 


.050DIATYP 
BOTH ENDS 


.CT5S DIATYP 
BOTH ENDS 



020 TYP 

—,OT2±.0O2 DIA 


•.O0S 

DIA 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR Ho._£±£±2J%— DATE 


ITEM 

NO. 

QTY 

REQD 

SYM 

government/nasa 

NO. 

KOLLSMAN PART NO. 

CODE 

IDENT 

NOMENCLATURE OR 
DESCRIPTION 





LIST OF PARTS 

AND MATERIALS 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED.ON ND1002034 FOR THlSs DRAWING 


101*5703 


1016.94*5 


APPLICATION 


MATERIAL 


SPECIFICATION 


UNLESS OTHERWISE SPECIFIED 


DIMENSIONS ARE IN INCHES 


TOL 

ON 


FRACTIONS! DECIMALS 


!.005 


DO NOT SCALE THIS DRAWING 


MATERIAL 


SEE NOTES 


CONTRACT 


KOLLSMAN INSTRUMENT CORPORATION 

ELMHURST_NEW YORK 


6BICHOlg5\8 


DRAWN 

CHECKED. 


ChRROU -PATE 


C Wv tym, <j w* 

lA 


NASA APPROVAL, 




MIT APPROVE 



UM* 


mu* 


MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


TERMINAL,FEED THRU 

SPECIFICATION CONTROL. DRAWING 


CODE IDENT NO. 


SCALE^JOMjS 



SIZE 


NASA NUMBER 


1017457 

]sHEET | OF | 


CALC 

ACTUAL 




INCHES 

I ■ ■ ■ 1 ■ » i-l 
0 I 2 

photographic?scale only 





































rt 



REQUIREMENTS 
|. QENERKL 

K. INTERPRET DRNWINQ IN 

NCC.ORDKNC.E VUITH MIL-D"70327 
B. SUPPLIER SHKLL CONFORM TO THE 
QUALITY KSSURNNCE PROVISIONS AS 
SPECIFIED IN NDt0\54O4- CLASS 3 
Z. INSPECTION & KCCEPTKNCE 

fK. mechanicnl requirements 
I. DIMENSIONS 

B. ELECTRICKL REQUIREMENTS 

1. RESISTANCE — 75 OHMS 

2. TOLERKNCE-— ±10 % 

3. POWER RKTINQ- 2 WMTS 

4-. INSULATION-©REARDOVON 

*: BETWEEN WETKL MOUNTINQ 

Surface & element or 

TERMINALS IS G,REATER THAN 
IpOO VOLTS K.C. 

«5. ROTATION — MEC.H ANICKI-- 300* 

ELECTRICAL - 280° 
3. IDENTIFY PER NDVOOZOIS VJlTH NASA 
PART NO. REV LETTER & MFRS SYM. 


96W-KM 


MOUNTING, 

SURFACE 

.593 ±.032 


. 093 

- .04-fe 


.531 

±.015 


.375- 

±.015- 


|-32 NEF-2A 


±.0^2 


1.000 

REF 


-125 

±.005 


'HI SYM |ZOWE| 


REVISIONS 

DESCRIPTION 


DATE APPROVAL 


1.312 

r±.032. 


.750 

±.032 


FOR INFORMATION ONLY 


CLASS B RELEASE TDR 


DATE 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED IN ND 1002034- FOR THIS DWG, 


ITEmIqTyI IoOVERNMENt/nASaI kol , sman PART N0 CODE NOMENCLATURE OR MATERIAL SPECIFICATION U "! T 

NO. REQD SYM NO. KOLLSMAN PART NO. idenT _DESCRIPTION_|___ ** 


| LIST OF PARTS AND MATERIALS 

UNLESS OTHERWISE SPECIFIED | INSTRUMENT C0R N P E ° w RA v T o2!! I 


DIMENSIONS ARE IN INCHES | KIC 
I FRACTIONS | DECIMALS | ANGLES I PN 


03 38690 0668 


MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


“ I - ~ l : ~ l : POTENTIOMETER 

DO NOT SCALE THIS DRAWING ^ 

MATERIAL ^ APPROVAL ______- (SPEC CONTROL- D\M Q ) 


NEXT ASSY USED ON CONTRACT 

APPLICATION 


I NASA APPROVAL^ 


I MIT APPROVALC 




I CODE IDENT N0.| SIZE I NASA NUMBER 


I0H498 


I SCALE \ [ | I WEIGHT 


CALC 

ACTUAL 


(sheetIOF I 


• -m 




INCHES 


^ 1 1 1 | 1 1 | J 

I PHOTOGRAPHKf 9CALE ONLY j 












y - 


■u. 


~t. 


*1 


KccordKkice 


R EQUI RE ME NTS 
I. G»EWERKL 

INTERPRET DWG* IN 
WITH MIL-D-703Z7 
B. SUPPLIER 5HNLL CONFORM TO 
QUALITY /\SSURKNCE PROVISIONS 
AS SPECIFIED IN NDIOI54-04- CLASS 3 
Z. INSPECTION £ ACCEPTANCE 

A. MECHANlCKV- REQUIREMENTS 
I. DIMENSIONS 

B. ELECTR.ICKL REQUIREMENTS 
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REQUIREMET5 

1- GEN&RKL 

A. INTERPRET DWG IH ACCORDANCE WITH STANDARDS PRESCRIBED 

B SUPPLIER "shALE CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND!0015^04 CLASS “5 

2- INSPECTION AND ACCEPTANCE 

a. mechanical requirements; 

flow Characteristic : sss to sts cfm,free air 

B. ELECTRICAL REQUIREMENTS*. 

L MOTOR- 115V » GO^, I ♦, l/fc HP n 1140 RPM.(W»TH 5Put CAPACnto^ SHOCK MooMTLD. 
BEARING PERMANENTLY LUBRICATED TV PE. DIRECTLY 
COUPLED TO IMPELLER . POWER CONSUMPTION 460WATTS 4 AMPS 
2.RECEPTICAL CONNECTOR- MS SI I EE-16 -SP 

C. MATERIAL AND FINISH CLASS S, 

I.&RIU.6-STEEL, PAINT WITH owe CO*T TT-t-M» £ * 

^ F-EDeRAI.-VTAw0AR.O-M5, cowoe wo. «.«,4-4.o FBR_ 

M»u-F-|4oU, PElE.T'YPeir. 

2.AIR FILTER- ALUMINUM MESH IN AN ALUMINUM FRAME 
S. BLOWER BOX-STEEL _ 

D. IDENTIFICATION - IDENTIFY USING NASA PART NO., REV LETTER AND 

MFRS SYM PER NOIOOEOIS 
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R£QUIRGM£TS 


|- GtHERAvL 

A. INTERPRET DWG IH ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

B SUPPLIER SHALL CONFORM 70 QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NDIOO15404 CLASS "5 
2- INSPECTION AND ACCEPTANCE 

a. mechanical requirements: 

1. DIMENSIONS 

E.AIR FLOW CHARACTERISTIC : 535 TO ST5 CFM , FREE AIR 

B. ELECTRICAL REQUIREMENTS : 

|. MOTOR- 115V ^ GO^, \ ♦ , \/Q> WP S 1140 RPM . (with SPtiT C^f^C\T<>^) SHOCK. MOoMTEO. 

BEARING permanently lubricated type, directly 

COUPLED TO IMPELLER . POWER CONSUMPTION 4GO WATTS A AMPS (O 

2. RECEPTICAL CONNECTOR- MS 311 EE-IG-BP ^ 

C. MATERIAL AND FINISH _ . rLA , c ^ 

/T\ I. GRILLE - STEEL, PAINT WITH OWE CO^T TT-E-3**, Ci-ASSS, 

W FEDERAWrSTAwDARO-SSS, COUOR MO. *.C*4-*© 

Miu-F-|4oU, PE»3 ,TYP« IT. 

2. AIR FILTER- ALUMINUM MESH IN AN ALUMINUM FRAME 

3. BLOWER BOX-STEEL 

a IDENTIFICATION - IDENTIFY USING NASA PART NO., REV LETTER AND 
MFRS SYM PER NDIOOEOIS 
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PE 0 UIREMET 3 

^'a'nTCFPRBT DWG IK ACCORDANCE STANDARD* PRESCRIBED _ 

~B tuPPUw""%H*U. CONFORM TO QUALITY ASSURANCE PPXWIStONS 

- 5 P£C\FIEP IN ND\ 0015404 CU\^ ^ 

2 -INSPECTION AND *CCEPT*NC£ 

4 > MEGHAN\CAL REQUIRG.KAENTS. 

1 niow CH^CTER>VT»C: 5^5 TO SHE CFM.FREB MR 

B 'l E MOTOR^ M 5 V° 00 ♦ J S |/6 HP, IHO RPM.(W.TH Split C^WWo*.), SHOCK MOONTEO. 
% BEARING PERMAHENTUY LUBRlCKTEO T*PG. DlRECTLT ^ ^ eimpc 

COUPLED TO IMPELLER. POWER CONSUMPTION ^ 05 WATTS 4 AMPS 
2 .RECEPTICM- CONNECTOR- KA 4 >' 3 U 2 E-IQ- 8 P-- 

C * raFL ^ElIcIRVCALLT CONDUCTIVE. FILM ALL OVER PER 

,,mL6 '^ TO ED^ES of p^Tel using 0)coat tt-e-5^ cla^> s, 

FED STD 555 , COLOR NO. 2 G 440 PER MIL-F-I 4072 .,P 5 IS TVPE H. 

2 . AIR FILTER- ALUMINUM MESH IN AN ALUMINUM FRAME 

a!bl^C^K^E^T«FT USING MAR PART HO, REV V.CTTER AND 
MFRS SYM PER NDIOO^OIS 
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P£QU\RSN\EMT - i 

i- spheral. _.' ■■— 

^-INTERPRET DWS PER W\L-0"103Z1 
_ B- SUPPUE.R SHAUL CONFORM TO QUAU\TY 
„ ASBURAHCB PROVISIONS SPEOFlGD 
_ m ND\015404CUASS 3 
; C-NAATERVM_*.STA.\Nl_£SS STEEL. MSI 440C 
1 ...... . PER QQ-5-763 

D-UNLESS OTHERWISE SPECIFIED TOUERAUCE 
SUAUUBE.YH ACCORDANCE \NVTH ABEC 1 • 
t; E- ALE CRES PARTS SHAUU BE PASBVM KTE.D • 
PER MU-rSTD-lH ? 

— THE BklS AMD RUNNAUG SURFACES OF 

1_ RVKOS SHALA- BE GROUND KMD.pOUSHED 

pI DR LAPPeO TO 2. RMS MA*.FYNtSH AKD 
rSHkLUBE ENTIRELY FREE OF TOou, 

|: : CMAsTTER OR GRINDING MARKS, F»\TS 

. (CNER .oo\s D'k) OR rust, soft spots 
hr OR MIOTHER iNVPERFEtTVONS 
L _ VIEWED UNDER IO* MNSM\F\CA*T\OKi • 
t; F- ALL- BEAR\NGjS SHAU- BE DET'AkGNETrz.ED 
: PRIORTQ LUBRICATION 

6- LUBRICATE. PER NO V 002017 (VUC-G-SZISA) 
... H-MANUFACTURER SHAU- MARK OAT& 
r” WHEN BEARING WAS V-UBRYCPCTED ON 
EACH PACKAGE 

X- PARTS PREPARED FOR DEUWERy PER 

. MH--P-UG 

-- J- PART SHAUU.BE MARKED FOR \DENTVFACTION 
17. “ \N ACCOR DANCE WITR ND\OOEO\9 
2-DESVGN DETAU- ._ 

7 A- RAWAU PLAY 0003 -.0005 
: B-SHI ELDS CO 

C-.01O MAYA NAUM RADIUS ON SHAFT OR 
HOUSING THAT BEARING CORNER 
VJU-L. CLEAR 
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REQUIREMENTS* 

I. GENERAL 

A-INTERPRET DRAWING IN ACCORDANCE WTTH MIL-D-TO52.7- . 

SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404 CLASS 

C-UNIT SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIREMENTS 
OF MIL'S 3706 AND THE ADDITIONS OR EXCEPTIONS SPECIFIED HEREIN. 

C.INSPECTION AND ACCEPTANCE 
A-MECHANICAL REQUIREMENTS * 

I. DIMENSIONS. 

B-ELECTRICAL REQUIREMENTS » 

I.Current rating - BREAKING - 2. AMPERES AT IIS VOLTS RMS GO 
CYCLE S, RESISTIVE LOAD. 

£. CURRENT RATING, CONTINUOUS(NO BREAKING) 10 AMPERES RMS 
MAX. 

3. CONTACT RESISTANCE-4 MILLION MS MAX AT I OO MILLI AMPERES 
WHEN POTENTIAL OF 2 VOLTS DC IS APPLIED THROUGH A SUITABLE 
DROPPING RESISTOR. 

4% CAPACITANCE : CONTACT-CONTACT, CONTACT SLIP RING 2.5 PICO / 
FARADS MAX. 

5. DIELECTRIC STREN6TM* THE SPECIFIED POTENTIAL AT GO CYCLES FOR 
1 MINUTE SHALL BE APPLIED BETWEEN ALL CURRENT CARRYING PARTS 
AND THE METAL PANEL AND SHAFT. 

(II- SEA LEVEL * 1500 VOLTS RMS. 

(Z)-10,000 FEET: 450 VOLTS RMS. 

G. INSULATION RESISTANCE *• 10,000 MEGOHMS MIN AT 1,000 VOLTS 
DC SHALL BE APPLIED AS SPECIFIED IN DIELECTRIC STRENGTH. 

C-CONSTRUCTION 

I. SWITCH: SHALL BE S POLE/DECK, 4 POSITIONS, 30 DEGREES 1NDGX, 
NON-SHOPTING SWITCH WITH THt At>JvJBTABLS STOP PRE¬ 
SET SEE CHART. PLAT SHALL. Bl \Eo» PROWI THl FIRST 

Po%»T\«M. - - 

E. TERMINAL BOARD: EPOXY RESIN,PAPER BASE PER MIL-P-2E324 
TYPE PLE . 

3. PANEL: ALUMINUM ALLOY PER QQ-A*S53C, TEMPER T3 ANODIZED 
PER MIL-A-SG*5,TYPE I. 

4. WIPER BLADES: SHALL BE MULTILEAP TYPE. 

5. CONTACT AREAS: SHALL BE TREATED WITH A LITHI* M BASE GREASE. 
G. TERMINALS: SILVER ALLOY (90% SILVER, 10% COPPER) SOLD FLASHED. 

(1) * PULL FIVE (» POUND AXIAL PULL WITHOUT SHOCK FOf O SECONDS 

(2) -TERMINALS SHALL ACCOMODATE TWO NO.ZO AWG STRANDED 

CONDUCTORS. 

D MARKING: EACH UNIT SHALL BE MARKED PER MIL-STD-I-.T W ITHTHE 
MANUFACTURER'S NAME AND I OR SYMBOL, PART ISO. TERMINAL 
IOENTIP ICATioN DECK UTTtlL NA4A DRAWlNR SlUMSiR, 
_DASH NUMBER AND REVISION LETTER. __ 

. DEOC H.TT&RL SHALL-BE MARKED IM S EQOEmC« START ik»Q 
From SHAFT 8.NiC>. 


ARROWS INDICATE 
ZZ ROTOR IN FIRST POSIT»C 



i PROCURE ONLY FROM APPROVED SOURCES LISTED IN 

\\ ND 1002034 FOR THIS DRAWING. 



























































requirements: 

1. ) GENERRU:_ 

A.) \N TERPRET 1>W<3 \H ACCORDKYACE W\TH_M\L-D -10327 
£.\ SUPPUER SHKLL. CONFORM TO QUfLUTY ASSURANCE 
PROV'S\ONS SPEC\F'.2.0 AR NO 1015^04 CLASS 3 • 

2. )lNSPECT\ON H ACCEPTANCE: . ” 

A.^SCRANACAL REQU\REMENTS: - - 

OOIMENSIONS 

3Tl^ATER\AV» iSST A\Sl 302. tQQ-S-763 CL302 COUD A) 

A.)FINISH: PASSIVATE PER MIL.- STD-17 I _ 

5.) IDE-KSTIFY PER NDIOO20I9 WITH NASA N. 

PART NO. REV LETTER &> MFRS SYN\ > 
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#EFERE/VC£\ 

/VASA DR AW (MS /O/O039 

AROtCO /MU TEMPERATURE CONTROL SCHEMATIC. 


/MU TEMPERA TORE MODE SWITCH (s-JS) 

A. SELECTED SELECTED M/CROSW/TCK^ 


SELECTED 

POS/T/ON 


MODE 


DECKS ACTUATED 


3,S,G,7 

2,6,7 


/ AUTO - OVERRIDE 

2 PROPOP r/O/VAL 

3 BACK-UP * 

y EMERGE/*:? U.B 

3. MICROS*ITCH DECKS SHOW//POR NORMAL 
AND DECKS 3,S, 6 AA/D 7 ACTUATED). 

ALARM RELAYS (K/ AND KZ ) 

A. SHOWN IH "DE-EHERG/ZED * POSITION . 


"AUTO- OVERRIDE " MODE (I.E., S-/6 /H POS/T/OH /, 


SHOWN IH ____ 

e«e*6,ze D only whch me a?j- output powcr transistor («,.) /s sw/tchfo to ns 

"ON” OR CONDUCr/NG STATE. 


ON OR CU/VC'l/C / //via otn/c-. 

EMERGENCi CONTROL WHEN DE-ENERG/Z.ED . 

rrmPMATURS iqa'fatint. Apmr.F magamps- /*/£ (arz) * cc - eL <**£> 

- ’ __..__... n a -rtioc fl/r\/rAT/nNS 


/CmrtKPIUKC .. ----- 

___ „ . « . r- p-r\ nn B ,A/£s,,r H//H A i 


TELEMETRY AND /NC /emfi'Cnrtr'SfT.t: ~'-— 

temperature At mm and back up control mac amp (ars). _ 

A.ren^aiZUS£ ^AM QP^rm AND returns /r n 

-opt-at o to *,s vpc and 

R£TURNS /T TO "ON" AT 2.0 TO 2*3 VDC. 

e oau&maHasaumfmiMUvmamrtMtM- "»«> 

po opnoT/DNA/ TEMPERAT URE CONTROL MGAMP {AM 


,o/6 aNO ACCEL HEATER* or rut-ze nnwr, 

bZmAOAMPOPCRATSS with a null offsct or LESS TURN* das ohms ^ 

MAINTAINS A CONTROL ACCURACY OF± O./OHMS. 

NEATER CURR ENT MAGAMP (AR2) 

RpOVIOCS A NOMINAL OUTPUT OF O TO SVDC UNBARLY PROPORTIONAL TO O TO Z AMPS PEP ANO 

/R/G HEATER CURRENT AT Z7.Et2.EYDC. 

A! ntuFR n/PPPNT SATURATE E RE AC TORS (A it MU AZZJ. 

A WW BLOWBR SPEED CONTROL INEASEL Y PROPOR T/ONAL TO THE CONTAOLLED NEATEA CURRENT SENSED, 
ft/ _ ~ a,A <- n/no/rAjT aa/A TUT COM TROLL 


A PROVIDE BLOWER SPEED CONTROL INERSELY PHOFOHf/w -- 


^owde^aoks^c Output unsarly proportional to the sensed blower current from 

o TO 0.7 AMPS, BOO CPS. 

proportional temperature control. OSiSSf sensitivit / (nomin al). 

,A.SMICAOAMP/-F (INTO DOES./* ONMS HWMOR CONTROL WIWOINS). 


V^SLTSSfSti SliTZ'A-PiSSSX^o 

ACCEL TEMPERATURE INDICATING &&!£££ (NOMtNAC ). 

A DIFFERENTIAL CURRENT BRIDGE SSNStr///ry:/0.*M/CR0AMP/*E. 

B Z^E DAI^ESENSlTlUiry. «« M-CROAMFS/S‘Nj 

PLUS CONNECTIONS PROVIDED 70 ATTACH TNt ‘APOLLO !MUPORTADLE TFMPEAATUAE CONTROLLER 

Schematic MirDAAWiu* dshtotnh). connector on tray 7 promt panel. 
rRAY 7 TEST POINTS (ON TRAY 7 FRONT PANEL.) 

TO BE SELECTED PEP !MU ATP. 


EXTERNAL FEEDBACK RESISTORS SUPPLIED WITH MASAMPS 
TUBE SELECTED PER ATP/0070S6. 

70 BE ADJUSTED PER /SS ATP 

mu turnonaelay (soasa2K6) presently has no FUNcr/omc 

USE, BUT IS PROV/DED AS SHOWN. 
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C m/G END MOUNT 


EHERGe/VCY HEATER 

*V6-TU £ 3% _ 


/ND/CAT/HG SENSOR 

3¥Sut-£ toy* 


: /A/s END MOUNT 


r z ,*,* 


* £nier&ency neater 

rhoA t. ay, I 


CONTROL NEATER 
2*3 3 7- _ 


CONTROL SENSOR 
/26.7LO./2L PAMPER 


/NP/CAT/N 6 SENSOR 
3*5A T/oy, 


r~ Y/A/G END MOUNT 

l nJiriJU Kitntrar.Fi 


| |UUUU CONTROL NEATER P 

I 1- U 


tm/CATfNC SSNSOR. 

3¥SAt toy. 


Vx/R/GHOk+YnPEAED MOUNT ASS'/. 


CONTROL HEATER 

2*8 L 3%-n. 


. CONTROL SENSOR 

' /*t>.7 ro./Sl RAD&ED 


IT tm HTR. 4 TAPERED MOUNT ASSY. 


Vzm /6 HTR.4 TAPERED MOUNT ASS% 

^ EMERGENCY NEATER 

I 2*&£3%2l. 


_ 




!"EMERGENCY HEATER CONTROL (AfZy. 


i5«-?n imsi i 
\r%sw fT% J /kw t 


^ ' SC HE MAT/C tO/OO/9 _ j 


J/3 P/3 E5 J/O PM E3 JS 


thermostat L 

—- * q- - r 

urn. ASTK q L 

s* q n 

d —| 

/MERCURY TTO/WCET/tr 

ctou<wE ofl£N>/Ars 


. -I KL/XON A 80237-T 
OP£N>/S6'E 
_ CLOSED {WP 


P/XEO neater 
M6 -S £ 3%JO- 


EMERGENCY NEATER. L 
372 £ 3Y.A 


INNER 6/MBAL 


>1-M 


£MEP6ENCY HEATS A CONTROL MODULE LO 


EMERGENCY HEATER LO-OPERATE AND STANDEE 


EMERGENCY HEATER H/ 


/MU TEMP SENSOR COMMON 
CONTROL HEATER. LO 


CONTROL NEATER Ht 


/A/6 CONTROL SENSOR Hf 


/A/6 CONTROL SENSOR RETURN 


/R/6 /ND/CAT/N6 SENSOR Hi 


tR/G /NO/CAT/NG SENSOR RETURN 
ACCEL /NO/CAT/NG SENSOR RETURN 


ACCEL /NO/CAT/NG SENSOR NT 


blower speed 

CONTROL ' 
SATUAAELS I 


-®- 

rT •! \ /Mi 




PZ7U27 r 28VOC RE QULA TOR (A/S} U27A2T 


SCREMAT/C /OfOOOS 


INERTIAL MEASUREMENT UNIT C35AI) 
w/D 10000 1 7-E 


£/ U2JS6P0 
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OATS 


'£* DBA flftff 


iREFERE/YCEl 

cof/nat ***** 


/MU r£MPER A TORE MODE SWITCH (S-/6) 


A. SELECTED 

position 


SELECTED 

MODE 


M/CAOSW/TC/t 
DECKS ACTUATED 


/ AUTO-WEfiEUDE B,S,6,7 

A PROPORTIONAL *,G,7 

3 BACK-UP * 

y emergency y. a 

3. MICROSWITCH DECKS SHOW//POP NOAMFU. *AUTO- OVERRIDE* MODE S-/S IN POS/T/OH /, 

AND DECKS 3, S, 6 AND 7 ACTUATED). 

ALARM RELAYS (K! AMD KZ ) 

A. SHOWN IN “DE-ENERGIZED * POSIT/ON. 

B. ENERGIZED ONLY WHEN THE AR3 OUTPUT POWER TRANS/S70R (Q/) IS SWITCHED TO ITS 
"ON" OR CONDUCTING STATE. 

C WHEN DEENERGIZED (ALARM EXISTS), S WITCHES MjDV CONDITION LIGHTS 'ON", SEND S "'MV CONTROL PA/LURE ' 

C * SMNALTor/Af, ANO(W!TM SM /N POS/T/OW /J AUTOMATICALLY SWITCHES PROM PROPORTIONAL TO 

emergency control. 

TEMPERA TORE /ND/CAT/NG BRIDGE MAG AM PS - /RIG (A RZ) AND ACCEL (AR/) 

A SUPPLY /RIG AND ACCELEROMETER TEMP/NO/CAT/ONS TO ¥SA7U/(TRAY7FRONT PANEL), 

TELEMETRY, and the temperature alarm or oack-up CONTROL AMPL/P/ER (APS) 

As. EACHMAGAMP THOUOCS A NOMINAL Z.SV0C OUTPUT W/7R ZERO BRTDBE PRROP A/PUT(/SS-T’E PUR /R/CS AND /SO’F. POR 
OYDCTOSYDC L/NEARLYPAOPORT/OAML 70A TEMP. ERE** OP -E*F TO AS-A 

TEMPERATURE ALARM AND BACK UP CONTROL MACAMP (AR3J . 

A.TEMPERATURE ALARM OPERATION ( W/TN S/6 /N PQS'T/ON £ G& PQS.'TJQN& ) ~~ TNE MAGAMP SWITCHES 
JrsfouTPUT POWER TRANSISTOR 101) TO “OPP^/ALARM "OK") WHEN THE TOTAL ^ TUTU ACCEL.TSMA 

ERROR /S BETWEEN 3*E AN0S“F- AND RETURNS £170 "ON' (ALARM 'OFF') WHEN THE ERROR /S 
BETWEEN O’P AND 0‘F. 

m rnNTRQ L OPERATION (W/r?/S& IN POSITION S)~ THE MAGAMP SWITCHES 01 (AND ”*?'**** 

A ArceZ . CONTROLLED HEATERS) EROM AV "ON" 70 AN "OFF’ STATE WHEN THE TOTAL M/6 OR TOTAL ACCEL. 

EAROR & ABOOHEZZasW? AND RE TURNS 0/(AND CONTROLLED HEATERS) TOM (HT STATS WEN THE ERAOA/S DELON .8 

C. EMERGENCY CONTROL §L ' RAT/ON ( W/TM && tit. PPU Z/£N Y QNL/)- MAGAMP MAINTAINS Q/ WAN ’OFF"STATE. 


A W/TM S/6 /NPOS/T/ON7 ' '* AND KZ ENERG/ZED) ORPOS/NONZ, THE MAGAMP CONTROLS 77/E CONDUCTION r/ ** 
A -%7 t* £t%ZZZ71>. TsTO*(V) WHICH*MODULATED irtUOOCPS. ”,5 CONTROLS THE POWER TO THE 
/R/6 AND ACCEL NEATS*- BY PULSE WIDTH CONTROL PROPORTIONAL TO THE /NPC/T BRIDGE EPROA- 
B. THE MAGAMP OPERATES W/TN A NULL OFFSET OP LESS TNAHt 0.0*7 OHMS CONTROL SENSOR RES/STANCE AND 
A CONTROL AAN6E (MAY. TO MAX- OUTPUT/ OP LESS THAN A / ONAAS- 

HEATER CURRENT MAGAMP (ARZ) 

PROVIDES A NOMINAL OUTPUT OP O 70 SVDC LINEARLY PROPORTIONAL 70 O 7V Z AMPS ACCEL AND 
/RIG HEATER CURRENT AT 27. S tZ.SYDC. 


A. PROWOE BLOWER SPEED CONTAOL /NERSELY PROPORTIONAL TO THE CONTROLLED NEATER CURRENT SENSED. 

A THE MAGNITUDE OP THE BOO CPS OUTPUT IS A FUNCTION OP THE REACTOR BIAS CURRENT AND THE CONTROLLED 
NEATER CURRENT OVER A RANGE OP 0 (MAXIMUM OUTPUT) 70 /. AMPERE DC (MINIMUM OUTPUT). 

!MU SLOWER CURRENT SENSOR (A/) 

PROVIDES A O TO SVDC OUTPUT L/NEARLY PROPORTIONAL TV THE SENSED BLOWER CURRENT PROM 
O TO 7.0 RMP. j GOOCPS. 

PROPOAT/ONAL TEMPERATURE CONTRO L BRIDGE SENSlTIVIT / (NOMINAL ). 

/BO M/CR0AMP/"P (WTO 306L/% OHMS MAGAMP CONTROL W/WO/N6). 

ACCEL TEMPERATURE INDICATING BRIDGE (NOMINAL). 

A DIFFERENTIAL CURRENT BRIDGE SENSITIVITYl /OHNHCROAMP/"P- . 

Voltage bridge sensitivity* 8.7zhmv/-p. ( /o microamps/s“fwitn gse metering cmcu/tay.) 

PL UG CONNECTIONS PROVIDED TO ATTACH THE 'APOLLO !MU PORTABLE TEMPERATURE CONTROLLER “ 
(SCHEMATIC DRAWING N0./900N97). CONNECTOR ON TRAY 7 FRONT PANEL. 

TRAY TEST POINTS (ontray front PANEL.) 

TO BE SELECTED PER /MU ATP 100020/. (P/N/O/OYYB) 


EXTERNAL FEEDBACK RESISTORS SUPPLIED W/TN MAGAMPS 
TUBE SELECTED PER MODULE ATP IOO?OS/. 

TO BE ADJUSTED PER /SB ATP /0/SW97. 

!MU TURNONAELAY (SOA3A2K6) PRESENTLY HAS NO PUNCT/OAML 
USE, BUT IS PROVIDED AS SHOWN. 

1 . . 

SL/P Ring LEAD COLOR CODING IPFHT/CA4. UNLESS OTHERWISE SPEC! 

thru El, EX ANOES FOR C0RMSPONO/M6 NOS. oMENSlONS ARE M INO 

SLIPPING MPPEOANCE « 0.03 JL MAX. PER SL/P TOLERANCES ON 

A tNG WfTN AtAX PEWAT/ON OF O.OlSA. TH/S FRACTW* «« * «*■ * * 

WILL POD A MAX. OP !FL 70 BOTH LEGS OF + + ^ 

BA/DGE CIRCUITS WtTH negligible effect. _ — 
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~**1 PRESSURE 

J S£*/SO/a 
3SVOC 
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RROP. TEMP CONTROL BRIDLE ESC. 
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CONTROL 
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CONDITIONING 
MQBGLE 35 A:T, ' 


;7 _ NEATEP CUPAENT AMP. ODVPUT 
73 ./MU BLOWER CURRENT SENSOR OUTPET | 

B5 _ /A/6 //YD/CRT/A/6 AMP. OUTPUT ' TELEMETRY . 
je _ ACCEL. WD/CAT/NS AAfA OUTPUT 
.11 _ /MU TEMP CONTROL PP/LURE J | 

[guidance and navigation • 1 

‘ INDICATOR CONTROL panel (50AI) . 
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I X //?/G £ A 0 > MOUNT 


emergency heater control (*z). 
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REFERENCE'. 

/VASA DAAw/NG 10/0039 

APOLLO /MU TEMPERATURE CONTROL SCHEMATIC 


G 


/VOTES 

0 




£> 

I> 


o 


[> 

0 

0 

I> 

&> 

!£> 

I> 

-&> 

-&>■■ 

E> 


/fly# TEMPERATURE MODE SWITCH (3-/6) 

A ,. SELECTED SELECTED M/CAOSW/TCH 

POS/r/O/V M~D£ DECKS ACTUATED 
/ AUTO-OVERRIDE C,€,F,G 

A PPOPOR r/OA/AE B,P,G 

3 BACK-UP A 

¥ EMERGENCY D, H 

&. MICRQSWtTCH DECKS SHOW//TOR NORA/AL "AUTO-OVERRIDE" MODE (/.£., S-/6 IN POS/T/OH ! f 
AND DECKS C,E,F, AND G ACruATED). 

ALARM RELAYS («/ AND KZ ) 

A. SHOWN /N "DE-ENERGIZED * POSITION. 

a. ENERGIZED ONLY WHEN THE APS OUTPUT POWER TRANSISTOR (OZ) /S SWITCHED TO TTS 
"ON" OR CONDUCTING STATE. 

C.USED TO SWITCH THE MAP AND DATA VIEWER PANEL LIGHTS "ON" WHEN DE-ENERGIZED, 

AND (W/TH S/6 IN POSITION I) TO AUTO A/A TIC ALLY SWITCH PROM PROPORTIONAL TO 

emergency control when de-energized. 

TEMPER. A TORE /ND/CATTN G BRIDGE MAG AM PS- /RIG (ARZ) AND ACCEL (AR/) 

A. SUPPLY IR/G AND ACCELEROMETER AVERAGE TEMPERATURE INDICATIONS TO BOTH 
TELEMETRY AND THE TEMPERATURE ALARM OR BACK UP CONTROL AMPLIFIER /ARS) 

3. EACH MAGAMP PROVIDES A 3. SVDC OUTPUT WITH ZERO BRIDGE ERROR INPUT /WD A NOMINAL 
OUTPUT OF OVDC TO SVDC LINEARLY PROPORTIONAL TO A TEMPERATURE ERROR OF S*P TO +S*F. 

TEMPERATURE ALARM AND BACK UP CONTROL MAGAMP (ARS) . 

A. TEMPERATURE ALARM OPERATION ( W/7H S/6 /N POS/T/ON ! 0£ POSITION *. ) - THE MAGAMP SWITCHES 
ITS OUTPUT POWER TRANSISTOR (01) TO "OFF " AT AN INPUT OF S ± O.ZSVDC AND RETUR VS IT TO %ON* 

AT AN INPUT BETWEEN 3.0 AND 3.7 VDC OR SWITCHES THE IRAN SIS TOR * OFF" AT O TO 0.2 S VOC AND 
RETURNS IT TO "ON" AT 3.0 TO 2.3 VDC. 

A BACKUP CONTROL OPE RATION ( W/TH S/6 IN POSITION $)- THE MAGAMP SWITCHES Qt (AND THE MUG AND 
ACCEL CONTROLLED HEATERS) FROM AN "ON” W AN "OFF'' STATE WITH AN INPUT OF 3.0, +0, -Q.SVDC, 

AND SWITCHES Q2 BACK FROM AN ‘OFF” WAN "ON 0 STATE AT A LOWER INPUT OF 2.S +0. S, -OVDC. 

C. EMERGENCY CONTROL OPERATION ( W/THS/6 IN POSITION V ONLY )- THE MAGAMP MAINTAINS Q! IN AN "OFF 0 STATE. 

PROPORTIONAL TEMPERATURE CONTROL MAGAMP (AR/) 

A. WITH S/6 /N POSITION! (Kl AND HZ ENERGIZED) OR POSITION 3, THE MAGAMP CONTROLS THE CONDUCTION TIME 
OF ITS OUTPUT POWER TRANS/STOA (Ql) WHICH IS MODULATED AT6V0O CPS. THIS CONTROLS THE POWER TO TNE 
/R/G AND ACCEL HEATERS BY PULSE WIDTH CONTROL PROPORTIONAL TO THE INPUT BRIDGE ERROR. 

B. THE MAGAMP OPERATES W/TH A NULL OFFSET OF LESS THANE OiS OHMS CONTROL SENSOR RESISTANCE, AND 
MAINTAINS A CONTROL ACCURACY OF ± 0.1 OHMS. 

HEATER CURRENT MAGAMP (ARZ) 

PROVIDES A NOMINAL OUTPUT OF O TO SVDC LINEARLY PROPORTIONAL 70 O TV Z AMPS P/P AND 

TR/G HEATER CURRENT AT 37. S ±3.SVDC. 

SLOWER CURRENT SATURABLE REACTORS (A Z( And AZZ) . 

A. PROV/OE BLOWER SPEED CONTAOL INERSELY PROPORTIONAL TO THE CONTROLLED HEATER CURRENT SENSED. 

B. TNE MAGNITUDE OF THE BOO CPS OUTPUT IS A FUNCTION OF THE REACTOR BIAS CURRENT AND THE CONTROLLED 
NEATER CURRENT OVER A RANGE QF O(MAXIMUM OUTPUT) TO Z AMPERES DC (MINIMUM OUTPUT). 

CURRENT SENSOR (A/) 

PROVIDES A O TV SVDC OUTPUT LINEARLY PROPORTIONAL TV THE SENSED BLOWER CURRENT FROM 

O TO 0.7 AMPS ; BOOCPS . 

PROPORTIONAL TEMPERATURE CONTROL BRIDGE SENSITIVITY (NOMINAL ). 

!3.S M/CA0AMP/*F (/NTO 3061.1% OHMS MAGAMP CONTROL WINDING). 

IR/G TEMPERATURE /ND/CAT/NG BRIDGE SENSITIVITY(NOM/NACl 

A DIFFERENTIAL CURRENT BRIDGE SENSITIVITY: 19.7 M/CROAMP/"F. 

B. VOL TAGS BRIDGE SENS/T/VSTYl *37. 77 MV/S*F ( /O M/CROAMP/S"Fj 

ACCEL TEMPERATURE INDICATING BR/OGE (NOMINAL ). 

A. DIFFERENTIAL CURRENT BRIDGE SEVSIT/Uiry: /ON M/CPOAMP/"F. 

3. VOLTAGE BRIDGE SENS/T/U/TY : F3.GZ MV/S"F (/O M/CROAMPS/S*Fj 

PL UG CONNECTIONS PRO V/OFD W ATTACH TIM ‘APOLLO INK.S PORTABLE TEMPERATURE CONTROLLER " 

(SCHEMATIC NUT DRAWING D3H797-&). CONNECTOR OH TRAY 7 FRONT PANEL. 

TRAY 7 TEST PO/NTS (ONTRAY 7FRONT PANEL.) 

TUBE SELECTED PEA. /MU ATP. 


EXTERNAL FEEDBACK RESISTORS SUPPLIED WITH MAGAMP. 
TO SE SELECTED PEA PSA MODULE ATP. 

TO BE ADJUSTED PER 133 ATP 
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REQUIREMENTS 

I.QEMERKL 

K. INTERPRET DWQ llsl KCCORDKMCE 
WITH Mtl_-0-70327 

E>. SUPPLIER SHKL-L- CONFORM TO THE 
QUALITY KSSURKNCE PROVISIONS 
/kS SPECIFIED IN NC>l0IS4O<<V CCKSS 3 
Z. INSPECTION & KCCEPTKNCE 

K.MECHKNICKL REQUIREMENTS 
I.DIMENSIONS 

B.ECECTRlCfM- REQUIREMENTS 
I.BULE — RP- II 

ZZ: 2. BASE- SINGLE CONTACT,PREFOCU S E C ANDE l AftRA. 
3.CKMOLE POVJER-32 
4-. DESIQN MUVPS — 4-.2.3,DESIGN VOCTS^.2 
«5> KPPROK HOURS UFE-200 
3. IDENTIFY PER Nt> IOOZOI9 WITH NNSN 

PKRT NO. REV LETTER & MFRS STM 


DCl/ICinNC 
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ivtA*. 




PROCURE ONLY FROM APPROVED SOURCES 
LISTED IN ND 1002.034- FOR THIS DWG* 
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CLASS B RELEASE TDR 


ITEmIqTyI I GOVERNMENT/NASA I kollsman part no code nomenclature or 

NO. REQD SYM NO. ' KOLLSMAN PART NO. iDENT _DESCRIPTION 


DATE 


MATERIAL SPECIFICATION 


I H$T OF PARTS AND MATERIALS _ 

UNI ccc nTHFDWKiP QPFriFiFn KOLLSMAN INSTRUMENT CORPORATION " MANNED 

UNLESS OTHERWISE SPECIFIED elmhurst _ new york SPACECRAFT CENTER 

DIMENSIONS ARE IN INCHES KIC £Q 0^700 ZOOI HOUSTON, TEXAS 

| FRACTIONS | DECIMALS ANGLES 

TOL + + + TITLE 

°*|_ ^ |:^ |- ~ DR Aw W g.pwA^A .DAT t iLia^ , a kip \K1C AK1DE C 

DO NOT SCALE THIS DRAWING *— *'' V ’ * » 1 ■'•'“f'l'lWfc. 


LAMP, INCANDESCENT 
ETj (SPEC CONTROL DWG ) 


NEXT ASSY USED ON CONTRACT 

APPLICATION 


I NASA APPROVAL 


I MIT APPROVAL.! 




| CODE IDENT N0.| SIZE I NASA NUMBER 


Jnhl/b SCALE 


1017510 


ACTUAL l SHEET I 


INCHES 


jj photographkTscale only ] 
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GUV WIRING HARNESS A ♦ 1017541 

PENNANT GENERAL NOTES 

NOTE 

1 SEE CONDUCTOR CHART* PENNANT NOTE 1* 

2 SEE CONDUCTOR CHART* PENNANT NOTE 2* 

3 INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 

MIL-D—70327. 

4 LACE HARNESS USING ITEM 10* 

5 THE SUFFIX LETTER OF A CONDUCTOR IDENTIFICATION NUMBER INDICATES 
CONDUCTOR SHIELDING* COLOR* OR MARLING* 

F - ORANGE 
G - GREEN 
K - BLACK 
N - BROWN 
R - RED 
Y - YELLOW 

4 CONDUCTORS WITH THE SAME NUMBER ARE TWISTED TOGETHER* 

7 TWISTEB CONDUCTORS ARE TO CONSIST OF 3 FULL TURNS PER INCH 

MINIMUM. 

• CIRCUIT POINTS OF CONDUCTORS A12 ANC A13 ARE TO BE 

DETERMINED AT FINAL ASSY PER ATP1015500 

9 SERIALIZE PER ND1002023 

10 INSERT ITEM 8 TO UNUSED PORTION OF ITEM 7* Pi* WITH THE 
EXCEPTION OF 2 THRU 4, 6 THRU 12* 17* 18* 20 THRU 22* 25* 28* 

29* 34* 35* 45* 56* 66* 47* 84* 87* 89* 90* 100* 101* 104* 104* 

11 SOLDER PER ND1002071 

12 Y OR N IN TINNED COLUMN INDICATES YES OR NO* 


MANNED 


SIZE 


SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 


SCALE-NONE REV LTR 


\ 


1017541 

A 1 SHEET 2 OF 7 


WtfclMG HAUL'S* A 

- -.—.-. . ----- . T 

PENNANT LIST OF MATERIALS 


NOTE ITEM OTY PART NO 



1 

1 

1017941-001 


2 

1 

1017941-002 


9 

1 

1017941-009 


4 

1 

1017941-004 


5 

1 

1017941-009 


4 

1 

1017941-004 


7 

1 

1010829- 2 

15 

8 

78 

1010798- 9 

19 

9 

1 

1010717- 1 


10 

AR 

1012507- 1 


DESCRIPTION 

MIRE HIL-W—14878—E2G . WG BLACK 
27*11 INCHES TOTAL LENGiM 

WIRE MIL-W-16078-E24 24AWG RED 
37*34 INCHES TOTAL LENGTH 

WIRE NIL-W—14G78-E24 24AWG BROWN 
43*40 INCHES TOTAL LENGTH 

WIRE NIL-W—14078—E24 24AWG ORANGE 
13*12 INCHES TOTAL LENGTH 

WIRE NIL-W—14878—E24 24AWG YELLOW 
13*82 INCHES TOTAL LENGTH 

WIRE NIL-W-14878-E24 24AWG GREEN 
15*82 INCHES TOTAL LENGTH 

CONNECTON* PLUG 

CONTACT* PIN 

TERMINAL LUG 

LACING TAPE 


k 


l6l754l 


13 


11 AR 


1010702 


TEFLON ETCHING SOLUTION 


GUV 


WIRING t^RMESS A 


1017541 


PENNANT 

NOTE 

19 

14 

19 

14 


17 

18 


GENERAL NOTES 

VENDOR ITEN - SEE SPECIFICATION CONTNOL DRAWING* 

GRID IS SHOWN FOR DIMENSIONING PURPOSES* 

GRID MOOULE IS 1 INCH BASIC* 

UNLESS OTHERWISE SPECIFIED - FEATURE CENTERLINES AT TRUE 
POSITION WITHIN ♦ OR - *25 INCH RELATIVE TO GRID* ENDS OF 
CONDUCTORS OR ACCESSORIES AT TRUE POSITION WITHIN ♦ OR - .12 
INCH RELATIVE TO GRID* TRUE POSITION DIMENSIONS ARE REGARDLESS 
OF FEATURE SIZE* 

IDENTIFY USING DRAWING NO* AND REVISION LETTER PER ND1002019* 
ETCH WIRE INSULATION USING ITEM 11 PER ND1002148 

TOLERANCE CHART* UNLESS OTHERWISE SPECIFIED - 

APPLICABLE LENGTH 

FOR TOLERANCE 

STRIP WIRE* STRIP 
JACKET* CUT WIRE 
OR CUT SHIELD* 

UNDER 1 INCH 

1 INCH TO 8 INCHES 

8 INCHES TO 8 FEET 


STRIP 

WIRE JACKET 


CUT 

WIRE SHIELD 


♦•05—*00 ♦.06-.04 ♦*04-*04 ♦*04-*08 
♦•04-*00 ♦*25-*25 ♦.25-.25 ♦.25-.25 
♦•50-.50 ♦.50-.50 ♦*50-*50 


MANNID 

SPACECRAFT 

CENTER 

HOUSTON, TiXAS 


SCALE-NONE 


SIZE 
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1017941 










































6UV WIRING HARNESS A 
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H gfrszioih l 


|SYM 

71 


.080 N/N. D/A. 3-PLACES 
70 BE FREE OF EPOXY 


.080 MIN. X .125 M/N. SLOT AREA 
TO BE FREE OF EPOXY 


-ON THIS SIDE EPOXY MUST LIE WITHIN AREA 
BOUNDED BY OUTLINE OF ITEM f AND .348 R. 


.105 M/N —i 

.240NAX. 

| .issiwti 

HEIGHT OF 
SHRINK TUBING 

.HO MAX. WIDTH OF SHRINK TUBING 

.US MIN. D/A. 2 PLACES 
TO BE FREE OF EPOXY 


IDENTIFICATION MARK 
SEE NOTE 2 
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2. /DENT/FY USING DRAWING NUMBER PeCF/XCD BY 
" ASSY- N/TH A PPL/CABLE DASH NO, AND PEY/S/OA/ 
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NOTES. 
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NOTES-- 

I. INTERPRET DRAWING IN ACCORDANCE WITH . . 

STANDARDS PRESCRIBED BY MIL- D-70327. 

B. SOLDER Cl AND C3 LEADS TO TERMINALS USING ITEM 13 OR A 
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INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327 

R3 9R4 TO BE SELECTED PER ATPI0I8900 BEFORE INITIAL ENCAPSULATION 

RANGE OF VALUES FROM 500 OHMS THRU 3K 

TWO RESISTORS MAY BE USED TO GET VALUE NEEDED. PER PART NO. 1010694 
IDENTIFY USING DRAWING NO., REVISION LETTER, SERIAL NO. AND 
MANUFACTURERS SYMBOL PER ND1002019 

ENCAPSULATE WITH EPOXY PER ND 1002036, CUBING CYCLE B 
ASSEMBLY TO MEET ALL REQUIREMENTS OF PS 1018900 

SOLDERING OF ELECTRICAL CONNECTIONS TO BE IN ACCORDANCE WITH MIL-STD* 440 
WITH SN60VVARP2 SOLDER PER QQ*S*57| 

SOLDER COVER ASSEMBLY TO CASE PER MIL*S*6872A WITH 
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FINISH*. VINYL - WASH PER MIL-C-15328 AND ZINC CHROMATE PRIMER 

PER MIL-P-8585A, PAINT BLACK SEMI-GLOSS ENAMEL TT-E*529 CLASS B 
COLOR 27038 PER FED STD 595 

. R5 TO BE SELECTED FER ATP 1018900 AFTER INITIAL ENCAPSULATION 
RANGE OF VALUES FROM IOK THRU 60K0HMS 

TWO RESISTORS MAY BE USED TO GET VALUE NEEDED. PER PART NO. 1010694 

R9 TO BE SELECTED PER ATPI0I8900 AFTER INITIAL ENCAPSULATION 
RANGE OF VALUES FROM 4K 1HRU 40K OHMS 
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RI5 TO BE SELECTED PER ATP 1018900 PRIOR TO ENCAPSULATION 
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TWO RESISTORS MAY BE USED TO GET VALUE NEEDED. PER PART NO. 1010694 
INSULATE ELECTRICAL COMPONENTS FROM CASE WITH A .007 GRAY FIBER 
SHEET PER MIL * I * 695 A TYPE F WITH A MINIMUM DIELECTRIC STRENGTH 
OF 250 VOLTS PER MIL 

, CENTER IDENTIFICATION PLATE OVER POTTING HOLE 
. NUMBERS SHOWN FOR REFERENCE ONLY 
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RANGE OF VALUES FROM I TO 5 OHMS 
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PROCUREMENT SPECIFICATION 
FOR 

temperature alarm and backup control amplifier 

1. SCOPE 

procurement of the^TemMrature°Alar tabliS ri 1 ^ the re ^ uirerr, ents for the 
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MOTES : 

/. /N7EGPGET DGAW/NS M/ ACCOGOAK/CE W/TP M/LrO- 70327. 

Z. G3jr G4 70 BE SELECTED PEG ATP /0/8900 BEPOGE /U/T/AL 
EPCAPSULAT/ON. GAUGE OP VALUES FGOM SCO OPMS TPGU 340. 

TJVO GES/STOGS MAY* BE USED 70 SET VALUE A/EEDED. PEG 
PAGTA/O. /0/0694. 

3. /DEUT/FY US/A/S DGAW/NS A/O., GEWS/ON LETTEG, 3EG/AL MO. 4 

MANUFACTUGEGs symbol peg UD/OOZO/9. t 

4. ENCAPSULATE W/7P EPOXY PEG A4D/0O2036, CUG/A/S CYCLE S . 

5. ASSEMBLY 70 MEET ALL GEOU/GEMEUTS OP PS 40/3900. 

6. SOLDEG/NS OF ELECTG/CAL COPUECT/OA/S TO BE /A/ ACCOGDANCE 
W/TP M/L - STD - 440, p/TP SPCO M/AGP Z SOL DEG PEG QQ-S-57/. 

7. SCLDEG CO I/EG ASSEMBLY 70 CASE PEG M/L-S-637ZA W/TP SPSO 
WAeP Z SOLDEG PEG QQ-S-57L 

3. MAGE TEGM/A/AL A/UMBEGS AS SPOWP PEG A/D/OOZO/9 4 NDIOOZIZZ 
TYPE JL CLASS I. Y 

9. P/AJ/SP: V/UYL-WASP PEG M/L-C-/S3ZA 4 Z/PC CPGOMATE PG/MEG 
PEG M/L-P- 3S3SA, PA/A/TBLAC4C SSM/-&LOSS ENAMEL 
TT-E-S29 CLASS B COLOG 27033 PEG FED-STD-595. 

/O. G5 TO BE SELECTED PEG ATP I0IB9OO AFTEG INITIAL EA/CAPSULAT/OP. 
GAUGE OP VALUES PGOM ZOG TPGU SOUS OPMS. TWO GES/STOGS 
MAY BE USED TO GET VALUE NEEDED. PEG PAGTA/O. AC/O694. 

//. ea 70 BE SELECTED PEG ATP 10/3900 APTEG /P/T/AL ENCAPSULAT/ON. 
GAMES OF VALUES PGOM 4G 7NGU 40G OPMS. TWO GESsSTOPS 
may BE USED to SET VALUE NEEDED. PEG PAGT NO. /0/0694. 

tz. G/Z 70 BE SELECTED PEG ATP /0/S9OO AFTEG /P/T/AL ENCAPSULA770AV. 
GAUGE OF VALUES FGOM ZOO OPMS TPGU 5G OPMS. TWO GES/S70GS 
MAYBE USED 70 SET VALUE A/EEDED. PEG PAGT NO. /0/0&94. 

14* G? 70 BE SELECTED PEG ATP/0/S900 APTEG /P/T/AL ENCAPSULAT/OU. 
GAUGE OP VALUES PGOM ZG TPGU 20G OPMS. 7WO GES/STOGS 
MAY BE USED 70 SET VALUE NEEDED. PEG PAGT NO. /0/0G94. 

M G/5 70 BE SELECTED PEG ATP /0/&900 PG/OG 70 EPCAPSULAT/ON. 
GAUGE OF VALUES FGOM SO OPMS TPGU 300 OPMS. TWO 
GES/STOGS MAY BE USED 70 GET VALUE NEEDED. PEG PAGTA/O. 
/0/OS94. 


fS. /PSULATE GLECTB/CAL COMPONENTS PGOM CASE W/TP A .007 SGAY 
F/SEG SHEET PEG M/L-Z-G9SA TYPE P W/TP A M/N/MUM D/ELECTG/C 
STGENGTP OP ZSC VOLTS PEG M/L . 


4S. CENTEG /DEPT/F/CAT/OP plate oveg POTT/NG A/OLE. 
17. NUMBEGS SHOWN AGE FOG GEPEGENCE ONL Y. 


fS. GO 70 BE SELECTED PEG ATP /0/3900 PG/OG TO ENCAPSUL AT/ON. 
GANGE OP VALUES PGOM SO OPMS TPGU /OO OPMS. 7WO GES/STOGS 
MAY BE USED 70 SET VALUE NEEDED. PEG PAGT A/O. /0/0693. 


If. W/PD/PQ GES/STANCE. POG ACCEPTANCE TEST/NG: 
TEGM/NALSi 40 3 14 4S OPMS ±30% 

/Z 4 /$ S.Z* OPMS ±30% 

3 4 4 40.O3X OPMS */X 

5 f 6 ii,.OVC OPMS ± /X 


M 70 3e S&ttTED PEG ATP 40/8900 APTEG /P/T/AL 

EPCAPSUL AT/OP. PAUSE OP VALUE PGOM O OPMS TPGU S/Y OPMS. 
TWO GES/STOGS MAY BE USED 70 SET VALUE NEEDED. PEG PAGT 
NO. /0/0694. 


24 SELECTED PEG ATP /0/&9OO AFTEG /P/T/AL EPCAPSULAT/OP 

fAPGEOF I*. * '/E* FGOM 300 OPMS TPGU /O45 OPMS . PEG PAGT NO 
/010694. 


ZZ GZO 70 BE SELECTED PEG ATP 40/3900 PG/OG 70 EUCAPSULA T/ON. 
GAPSE OF VALUES FGOM / 70 5 OPMS. 


s i 7 r 
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PROCUREMENT SPECIFICATION 
FOR 

TEMPERATURE ALARM AND BACKUP CONTROL AMPLIFIER 


1. SCOPE 

1- 1 PURPOSE. This specification establishes the requirements for the 
procurement of the Temperature Alarm and Backup Control Amplifier 
hereafter called amplifier. 

2. APPLICABLE DOCUMENTS 

2- 1 EFFECTIVE ISSUES. The following documents of the issue in effect 
on the date of invitations for bids form a part of this specification to the 
extenc specified herein. 

SPECIFICATIONS 


Military 

MIL-P-116 Preservation, Methods of 

MIL-E-17555 Electronic and Electrical Equipment and 

Associated Repair Parts, Preparation 
for Delivery of 


Apollo G & N 
ND-100 20 2 3 


ND-1002059 

ND-1015404 


ND-1002019 


Procedure for Serialization of Components, 
Assemblies, etc., for Apollo Guidance 
and Navigation equipment. 

Qualification Specification, Magnetic 
Amplifiers 

General Specification, Configuration. 
Process and Quality Control Requirements 
for Suppliers of High Reliability Articles 
for Use in Spacecraft and Supporting 
Equipment. 

Marking, General Specification for 
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is applicable. 

3.3.1 .2 Dielectric Strength. The amplifier shall exhibit no evidence of break- 
down when subjected to a d 60 V rms voltage. 

3.3.1.3 Insulation Resistance. The insulation rests Mice of the amplifier shall 
be 100 megohms minimum. 

3 - 3 .1.4 Performance. Performance of the amplifier, when connected as shown 
in Figure 1, shall be “as follows: 

3-3141 Power Input. The amplifier shall operate with 23 ma m^mumcur • 
rent from a ^source and with 100 ma maximum current from a 20 ±2V 

3200 ±32 cps source having the waveform charactenstics specified in 4.2.2. 

„ , . . » outnut when currents of 4 ma and 12 ma are flowing through termin¬ 

al wJSS* 1 1) l.?l^d V voUage1[Mb-Fiy^ lfs^ 2 wUMn U 4 tdc ct the appUed 
dc vohSe and the transistor tase current shaU be at least 70 ma dc. 

3-3.14 3 bridge Current-"when 

3-3144 Alarm Operation. When voltages of 2.50 vdc are indicated on meters 
M2 and MS with cS^enti^4 ma djp.rc.|*» ™ t’/" then Kfsed to I 
S^wUn t 75 "vdc the output voltage 

(within 1.4 vdc of the applied dc voltage) to minimum (1 ? ss ^ j 0 d *’ th ^put 

M2 voltage is then decreased to a value between 3.75 vdc and 3 0 ydc. t Be ?wp 

-h -11 cause the output voltage to switch from minimum to maximum. 

When voltages of 2.50 vdc are indicated on meteraM2and **8, with cur¬ 
rents of 4 ma ±2 percent and 12 ma ±2 percent flowing ‘^““^^^betweTn 
12 respectively, and when the M8 voltage is then increased to a value between 
4?25 vdc and 4/75 vdc. the output voltage shall switch from maximum to minimum. 
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When the M8 voltage is then decreased to a value between 3.75 vdc and 
3 00 vdc. the output voltage shall switch from minimum to maximum. When the 
M8 voltage is decreased to a value between 0. 75 vdc and 0. 25 vdc, the output vol¬ 
tage shan switch from maximum to minimum. Increasing the Ml voltage to a 
vJiue between 1.25 vdc and 2.00 vdc shall, cause the output voltage to switch from 
Decreasing the M2 voltage to 0.85 vdc. the output shaU be 
a maximum. When the M8 voltage is then increased to 3. o0 vdc, the output *hall 
remain a maximum. 

3 -3.1.4. 5 backup Operation. When SI is open and S2 is losed, when no current is 
flowing through terminals b,"and 14, and when currents of 4 ma ± 2 percent and 12 
ma ± 2 percent are flowing through terminals 11 and 12, respectively, the <ratput 
voltage shall be maximum (within 2.0 vdc of the applied dc voltage) for all voltages 
between 0.00 and + 3.40 vdc indicated on meter M2 and the transistor base current 
shall be at least 70 ma. The output voltage shall be less than 30 mv for all voltages 
between 4.10 and 5.00 vdc, indicated on M2. 

3-3.1.4.6 High Temperature Operation. The amplifier shall operate as specified 
in 3-3. 1 . 4 . 3 / 3 - 3 .i?r 4 and 3-371.4757 after reaching thermal stability with the 
amoient temperature specified in 4-2. l and again after reaching thermal stability 
with an ambient temperature of 150° ±5°F. When the amoient temperature is return 
ed to that specified in 4-2.1 and after thermal stabilization occurs, the amplifier 
sh^ agin o^rate as specified. (Note: CR1. CR2. CR3 CR4. R3. R6. R7. and 
Q1 shall be in the same environment as the amplifier at all times). 

-3-3.2 Environmental Requirements. Th«r amplifier shall be capable of meeting the 
requirements of Specification Nl>10T)2059. When a particular requirement of Spec¬ 
ification ND-1002059 includes the amplifiers' capability of opera ion while b ® in ? 8 ^ 
jected to an environment, this shall be construed to mean that the foUowinginputand 
output requirements shall be met under standard operating conditions as defined m 

6 1# 1# a) Current from the 28 +2, -3vdc source shall not exceed 23 ma at any time. 

b) Current from the 20±2Vrms spurce shall not exceed 100 ma at any time. 

c) Transistor base current shall be at least 70 ma at all times. 

3-3.3 Design Requirements. 

3-3. 3.1 Interchangeability. Unless otherwise specified, the amplifier and its com¬ 
ponent parts shall be phyiically and functionally interchangeable without selection or 
fitting. . 

3-3.3. 2 Reliability. The amplifier shall be capable of operating a minimum of 20,000 
consecutive hours without maintenance under any combination of c ° n ^°™ 3 P* c ™ ed 
herein and shall have a maximum failure rate of 0.5 failures per 1 ,000,000 hours. 

3 - 3 . 3 .3 Radio Interference Suppression. The suppression of radio noise and 
interference shall be considered in the design of the amplifier. 

3-3.3.4 Flammable Materials. Materials which may be ignited or cause an 
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4. QUALITY ASSURANCE PROVISIONS 

4-1 GENERAL. Unless otherwise specified herein, the supplier is respon¬ 
sible for the performance of all inspection requirements prior to submission 
for NASA inspection and acceptance. Except as otnerwise specified, the 
supplier nav utilize his own facilities or any commercial laboratory accept¬ 
able to NASA. Inspection records of the examinations and tests shall be 
kept complete and available to NASA as specified in the contract or order. 

The supplier shall conform to Class 1 of Specification ND 10154U4. 

4-1 1 Acceptance Tests. These ten shall be accomplished on each 
amplifier being submitted for acceptance under the contract. Acceptance 
test data on each unit accepted must accompany shipment to the purchaser. 
Acceptance testa shall be witnessed by the cognizant government inspector, 
a representative of the purchaser, or as the purchaser may direct m the 
procurement order. These tests are detailed in paragraph 4 - 2 . Failure 
of the amplifier to comply with these requirements shall result in rejection 
of the item or lot of item*. 

4-12 Qualification and Requalification Testa. Qualification and requali- 
fication tests shall be accomplished at a NASA designated activity. 
tests, as outlined in paragraph 4-3, shall be conducted after the award of 
the contract to determine that the production will meet all r *‘l u t 1 . r *“*" t .%“ r 
this specification. Acceptance shall be baaed on no defects in the amplifier. 

Failure of the amplifier to comply with these requirements . 

result In the rejection of the lot or the cessation of production, as determined 
by the procuring activity. 

4-2 ACCEPTANCE TESTS. 

4-2.1 Test Conditions. Unless otherwise specified herein, the amplifier 
shall be subjected to tests under the following ambient conditions: 

Temperature 25 - 10°C 

Relative Humidity Not more than 90% 

Barometric Pressure 28 to 31 in. Hg 

4-2 2 Test Power. The following electrical inputs, as measured at the 
input of the unit under test, are necessary for testing this item: 

(a) 20 * 2V rms, 8206 - 88 cps, square wavs, center tapped. 

2*0 setts maximum power. The square wave shall have a 
rise time of 20 jt seconds maximum and a balanced duty 
cycle within 5.0 percent* 

. . t 

(b) 26 + 2 , -8 vdc 

(c) 6 vdc - 1 percent 






APOLLO GAN Specification 

PS-1018900 
24 Mai ch 1964 


4-2. 3 Visual and Mechanical Inspec tion. A comprehensive inspection shall 
be made"of the amplifier to determine the extent of compliance with the re¬ 
quirements of this specification and the applicable Apollo GAN drawing 
specified in Section 2 and shall at least include determination of the 
following: 

a) Size, dimension, tolerance, weight, appearance, and markings. 

b) Adequacy of materials, parts, and subassemblies; compliance 
with specific ratings, and conformance to applicable specifications. 

c) Finish, coatings, construction, markings, and nameplates, as 
applicable. 

d) Wiring, cabling, welding, soldering, color coding, and 
terminals, as applicable. 

e) Workmanship and cleanup. 

4-2. 4 Winding Resistances. DC resistance of the windings shall be tested 
using method 303 of MlL-'5TD-202 and shall be as specified on AdoUa GAN 
Drawing* 1018900, 1018903, 1018904 and 1018905. 

4-2. 5 Dielectric Strength. Dielectric strength shall be cliecked by aPPjyj n 8_ 
a 500V rms, 60 cps voltage between each terminal and the case and a 200V rms, 
60 cps (100 K source impedance) voltage between the terminals specified in 
Table I. The leakage current shall not exceed 1. 0 ma. This test shall be 
conducted in accordance with method 301 of MIL-STD-202. 


Table I. Dielectric Strength and Insulation Resistance 


Between Terminals: 


11 and 12 

11 and 9 

12 and 9 


Between Terminals: 


16 and 9 
16 and 11 
16 and 12 


4-2 6 Insulation Resistance. Insulation resistance shall be checked by applying 
a 250 vdc voltagT (current limited to 6 p. amp) between each terminal and the case 
and between the terminals specified in Table L The minimum acceptable resistance 
shall be 100 megohms. This test shall be conducted in accordance with method 
302 of MIL-STD-202. 

4-2 7 Performance. Performance of the amplifier shall be checked as follows: 
The test setup for tfieae tests shall be as specified in Figure L Unless otherwise 
specified, switch SI shall be in the closed posit on and switch S2 shall be m the 
open position. 

4-2. 7.1 Power Input. The input currents from the 28 +2, -3 vdc and 20 ±7V rms 
sources shall be monitored on meters M5 and Ml during all of the Performance 
tests and shall not exceed 23 ma and 100 ma respectively. 
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4-2.7.2 Output, Adjust potentionmeter R1 and RIO for indications of 2. 5 vdc on 
meters M2 and M8, respectively. Adjust potentiometers R4 and Ro for 0. 4 vdc 
and 1.2 vdc as indicated on meters M3 and M4, respectively. The load voltage, 
as measured on meter M6, shall be within 1.4 vdc of tne applied dc voltage. Tne 
transistor base current measured on meter M7 shall be at least 70 ma dc. 

4-2. 7. S Bridge Current Alarm. Adjust R1 and RIO for 2.5 vdc readings^*. M2 
and M8, respectively. Adjust R4 for a 0.4 vdc reading on M3. Adjust R5 for a 
1. 2 vdc reading on M4. Readjust R4 for a 0.12 vdc reading on M3. The load 
voltage (M6) shall be less than 3.0 vdc. Readjust R4 for a 0.38 vdc reading on 
M3. The M6 reading shall be within 1.4 vdc of the applied dc voltage. 

Readjust R4 for a 0.4 vdc reading on M3. Decrease the voltage indication 
on M4 to 0. 392 vdc by adjusting R5. The M6 reading shall be less than 3.0 vdc. 
Readjust R5 for a 1.176 vdc reading on M4. The M6 reading shall be within 1.4 vdc 
of the applied dc voltage. 


4-2.7.4 Alarm Operation. Alarm operation shall be checked by performing the 
steps specified below in the sequence indicated; 

a) Adjust R4 and R5 for 0.392 vdc and 1.176 vdc readings on M3 and 
M4, respectively. 

b) Adjust R1 and R10 for 2.5 vdc readings on both M2 and M8. The 
load voltage (M6) reading shall be within 1.4 vdc of the applied dc 
voltage. 

c) Adjust R1 for a 4.15 vdc reading on M2. The M6 reading shall be 
within 1,4 vdc of the applied dc voltage. 

d) Adjust R10 so that the reading on M8 is gradually increased to 

4 . 75 vdc. The M6 reading shall decrease to a value of 3.0 vdc or 
less when the M8 reading is between 4.25 and 4.75 vdc. 

e) Adjust R1 for a 2. 5 vdc reading on M2. The M6 reading shall 
be 3.0 vdc or less. 

f) Adjust R10 so that the voltage on M8 is gradually decreased to 3.00 
vdc. The M6 reading shall increase to a value within 1.4 vdc of the 
applied dc voltage when the M8 reading is between 3.75 and 3.00 vdc. 

g) Adjust R1 for a 0.85 vdc reading on M2. The M6 reading shall be 
within 1.4 vdc of the applied dc voltage. 

h) Adjust R10 so that the voltage at M8 is gradually decreased to 0. 25 
vdc. The M6 reading shall decrease to a value of 3.0 vdc or less 
when the M8 reading is between 0.75 and 0. 25 vdc. 

i) Adjust R1 for a 2.5 vdc reading on M2. The M6 reading shall be 
3.0 vdc or less* 

j) Adjust R10 so that the voltage at M8 is gradually increased to 2. 00 
vdc. The M6 reading shall increase to a value within 1.4 vdc of tne 
applied dc voltage.when the M8 reading is between 1.25 and 2.00 vdc. 

k) Adjust R1 for a 0.85 vdc reading on M2. The M6 reading shall be 
within 1.4 vdc of the applied dc voltage. 
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l) Adiust RIO so that the voltage at M8 Is gradually increased to 

3.60 vdc. The M6 reading shall remain within 1.4 vdc of the applied 
dc voltage. 

m) Adjust R4 and R5 for 0.408 vdc and 1.224 vdc readings on M3 and 
M4, respectively. 

n) Repeat steps M b) M through "D* above. 

4-2.7. 5 backup Operation. Adjust R1 and RIO for 2.5 vdc readings on M2 and 
MB respe ctively. Adju s T E* and R5 for 0.4 and 1.2 vdc readings on M3 and M4 
respectively. Move switch SI to the open position and switch S2 to the c l° se ‘J 
position Vary the voltage reading on M2 from 0 to 5.0 vdc by varying R1 whil 
monitoring M6^ The output voltage as indicated on M 6 shall be withinafl vdco]f 
the applied dc voltage for all M2 voltages between 0 and 3.4 vdc and less than 30 
nvdc for all M2 voltages between 4.1 and 5.0 vdc. 

4-2.7.6 Hich Temperature Operation. After the tests specified in 4-2.7.,3,, ^ ^ 

4.0 7 4 ana 4-2. 7. 5 have been performed in the ambient temperature specified 
?„ 4-2.1*. these tests shall be related when the amplifier attains therm^stabmty 
in an ambient temperature of 150 <y ±b°F. These tests shall then be repeated 
again after the amplifier attains thermalstability ^hentheambierrt ternperature 
is returned to that specified in 4-2.1. (Note: CR1, CR2, CR3, CR4, 

R7, and Q1 shall be in the same environment as the amplifier at all times.) 

4-3 QUALIFICATION AND REQUALIFICATION TESTS. ^mUfication and 

requalification tests shall be performed in accordance with Specification ND 1002059. 
When the amplifier operation is included as a condition in a test m Specification 
ND-1002059, the amplifier shall be operated under standard operating £ondi 
(see 6-1.1). The following inputs and outputs shall be monitored and shall be as 
specified below: 

a) The 28 +2, -3 vdc current (M5 in Figure 1) shall not exceed 23 ma 
at any time. 

b) The 20 ±2V rms current (Ml in Figure 1) shall not exceed 100 ma 
at any time. 

c) The transistor base current (M7 in Figure 1) shall be at least 70ma 
when the load voltage (M6) is within 1.4 vdc of the applied dc voltage. 


12 











L INTERPRET DeAW/NG /N ACCORDANCE W/TN M/L-D-70327. 


_ J 0,1 Tn a/= «sx=v FCTFD PER ATP /0/8900 BEFORE /N/T/AL 

EN^PPSULAT/ON. RANGE OP 3 * 

TP/O RES/57VRS MAT BP USED 70 GET VALUE NEEDED. ER 

PART NO. /G/C594. 

a IDENTIFY L/S/NS DRAN/NG A/O., REVISION LETTER, SEP/AL NO. f 
* MANUFACTURER 5 SYMBOL PEP ND/0020/9. 


4. ENCAPSULATE W/7H EPOXY PEP A/D/00203d, CUP/MG CYCLE 3. 

5. ASSEMBLY 70 MEET ALL PEGU/REMENTS OP PS *0/3900. 


-SEE NOTE /7 


r *S)/ HPP/NS OF ElECTP/CAL CONNECTIONS 70 BE /A/ ACCORDANCE 

* ^w%T-s™-4%.%m/ suto soLoee pee qq-s-sv. 


*-.zo3 eee typ 


7 SOLDEB COVEB ASSEMBLY 70 CASS Pee MIL-S-687SA WTA SUSO 

’ r/ppp ^ soioee pee QQ-s- 571 . 

a. map* TeeM/fjAL voMaees as s*c#a/ uo/oozo/9 4 uouotM 

* TYPE JZ CLASS I. 

9 . fmsh: 

rf-e%9 cZaUb cdlob ztoss pee eeo-sTD-S95. 


.203 eee typ-i 


** Jal=®l r-/oo eee 




-.too PEF 


, n e* -m aa ‘iaLECTED pee ATP 1018900 4FTEB INITIAL eUCAPSULjTMtV. 

• Pp^il^fc Je fe^t /oe rveu see ohms. t«o ees,sroes 
may Be used tv &et mu/E tjeeoeo. pee pabt mo. M/0&9 


view CC 


itiit r • —-- 

// pp t r, ae selected pee atp ioia90o aptpb initial ^ c/ >^‘Y rnM - 
epJTstoFYALuespeoM ee meu toe oams. two ees/sroes 
Vaybsus/dw set mu/e a/eedeo. pee ever a/o. m/o*9*. 


-SEE A/075 3 


reje/ TAeuceE^ 


ftetL 


/rrrr r uou. ' — —— 

ao r, c c.pi PTTFn PER ATP f0/8*900 AFTER /NIT/AL EA/CAPSULAT/OAs. 

'*■ eLZ % %^i eeoM we em^Teeu se cams. two ees/sroes 
%AY S e useo ,Msfrvp/ue A/eeoeo. pee ever am. wot#*. 


iril-9 ¥ — —-’ 

.. __ -rr, ae SELECTED pee ATP/0/69OO AP7EB M/T/AL £a/CAPSULAT/OA/. 
*’ %%e%^YALuispeoM2Y TPPueoeoHMS. two ees/srees 
%&%%£070&r value A/eeoeo. pee ever A/e. /o/ot9*. 


sm ®©®®x 

001 0®©Q^ 


-r. <p/rcTED PEP ATP/0/3900 PP/OP TO EA/CAPSULAT/OA/. 
* S^L Tg^^VAUJES PPOM 50 OF/MS TA/PU 300 OAMS. Ti %0 

%%%rZesMAYeeuseD wear value A/eeoeo. Pee pabt am. 
/0/O&94. 


ej N 3 

V/EA WTH COVEP PEtrfOVED 




./a) \/ 4s 


_ mat ei’rs &/ PrTP.tra/ COMPOA/EA/T5 FPOM CASE A//TH A .007 SPAY 
,s • ^ieefAeer^M^z-^^POP «/r» a m/a/,mum o^ecre* 
STPEA/QTA OF 250 VOLTS PEP M/L. 
tS. CEA/TEP tOEA/T/F/CAT/OA/ PLATE OVEP POTT/A/S A/OLE. 


sect/oa/ 33 


H. A/UMBEPS 3HOHAA/ APE FOP PEPEPEA/CE OA/L Y. 


SEE /WTE/6(I 


^ -rr-> Af= *flFCT£D PEe ATP /0/S900 PPtOP TO EA/CAPSULATION. 
' jp/aA/GE np VALUES FtPOAf 50 OA/MS TFPU /OO OAMS. 7TVO 
%^e/euTeo TV GET value A/eeoeo. pee pabt am. /o/o*93. 


/ \ 


L040 MAX 


19. W/A/D/A/G PEStSTANCE. POP ACCEPTAA/CE TEST/NO - 
TEPM/NALS: /O <£ // /£ OP MS ± 30 /o 

^ !Z 5 ,3 S.2S ONMS ±30% 

3 4 4 /0.05X OA/MS */X 

s 4 & /O.OSX OPMS±/X 


4-40 A/C-2A PEF- 


.zs*-H eer 


•A 4 e>/7 7» 3F SELECTED PEP ATP /0/8900 APTEP tU/T/AL 
* fucMuLAT/OA/. RANGE OF VALUE PPOM O 

TwoeestsToes may ae useo to <s er value A/eeoeo. pee pact 

NO. /0/0094. 


a - *PLFCTED pee ATP/0/39OO AFTER /A/IT/AL ENCAPSULATION. 

zu %ZIe of yalueIfp^ eSo onms tnpu /or ohms. PEP fapt no. 
/010594. 

ft eeo to be selected Pee atp /0/8900 pe/oe to eucapsulat/oa/. 
range of values FROM / TO S ONMS. 


37 $ .9/3 MAX 
PEF i 


vie// DO 


©REPLACES REV B WITHOUT CHANGE 



" replaces re\ b wrwcor 
CHANGE PER TCRR *“ 


IREVI5LD PER TDRR ;45C3 


~ tQ(89/2 
~ 10/3902 
? tooo m - /3 
1005755-29 
/0/0594 


-SCHEMATIC _ 

~ tV/e/NS ASSEMBLY 

~ W/PE _ 

CAPAC/TOP __ 

~ PES/STOP _ 


SB 


\10/0434-T 


\ 10/0594 


" PES/STCP TNEPMAL 
" OPFY P/3E P SHEET _ 
" PES/STOe __ 


~ 10/0093 
" 10/0594 
~ / O/O49 7 
~ 10/0504 


' D/ODE 
~ PES/STOP 


£/:- w/f 


5 / /O/S 90/ 
~Z~ / 1016 9// 

3 J /Q/S9Q7 
2 _/ 10/8908 

/ / 100/543 


~ TRANSFORMER PEAC t OP 
pe/t/TED C/ecu/T 3QAPD ASS/_ 

CASE ASSY ___ 

" COVER ASSY_ ___ 

~ PLATE. IDENTIF/CAT/O/V 


11ST OF PARTS AND MATERIALS 


I AC SPARK PLWG-OtVISteN.GMC 

I MILWAUKEE WISCONSIN I 


-(FRACTIONS decimals angles 


ACSP PN 

' Drnifn LNR 

rucrwn S/Y 23 


MANNED 

SPACECRAFT CENTER 

HOUSTON TEXAS_ 


DO NOT SCALE THIS DRAWING | APPROVAL 4 


- TEMPERATURE ALARM 4 
% BACRUP CONTROL AMPL/F/ER 
Z.' ASSEMBLY _ 


/001/52 10/0039 

NEXT ASSY USED ON 

APPLICATION 


1018900 




as 


SZ53E 















APOLLO G&N Specification 
PS-1018900- D 


Class A Release 
TDRR OlTLnZ. 
24 March 1964 


PROCUREMENT SPECIFICATION 
FOR 

TEMPERATURE ALARM AND BACKUP CONTROL AMPLIFIER 


Record of Revisions 


Date 

Revision 

Letter 

TDRR 

No. 

Pages 

Revised 

Appro^ 

MIT 

_ A _J- 

/als 

NA«SA 

26 May 'r.i 

A 

OVtf 

Pages * IP 

mil 

lu 

9 June 14 

B 


Paces 7 & 12, 

1 41L. 


]6 June Y>4 

C 


Pages 4 k 12 



8 July *65 

D 

20712 

I, -5-7, 9-12 

WK 

JB 














This specification consists of pages i to iv 
and 1 to 14 inclusive. 





APOLLO G&N Specification 
PS1018900 D 


3-3 1 1 Winding Resistances. DC resistance of the windings shall be as specified in 

APOLLO G&N Drawings 1018900, 1018903, 1018904 and 1018905 whichever is .applicable. 


3 _ 3 . !. 2 Dielectric Strength. The amplifier shall exhibit no evidence of breakdown when 
subjected to a 500 V rms voltage. 

3-3.1.3 Insulation Resistance . The insulation resistance of the amplifier shall be 100 megohms 
minimum. 


3_ 3 x 4 performance. Performance of the amplifier, when connected as shown in Figure 1, 
shall be as follows: 

3-3.1.4.1 P ower Input. The amplifier shall operate with 23 ma maximum current from a 
28+2, -3 vdc source and with 100 ma maximum current from the following sources having the 
waveform characteristics specified in 4.2.2. 


a. Type 1: 20±2V rms, 3200±32 cps 

b. Type II: 21±3V rms, 3200±32 cps 

3-3.1.4. 2 Output. When currents of 4 ma and 12 ma are flowing through terminals 11 and 12, 
respectively, and when a voltage of 2.5 vdc is indicated on meter M2 (Figure 1), the load voltage 
(M 6 -Figure 1) shall be within 1.4 vdc of the applieddc voltage and the transistor base current shall 

be at least 80 ma dc. 


3-3 1 4.3 Bridge Current Alarm When currents of 4 ma and 12 ma are flowing through 
terminals 11 and 12, respectively, 'with 2.5 vdc indicated on M2) and when the current through 
terminal 11 is then decreased to 1 .2 a, the load voltage shall be minimum (less than 3 .0 vdc). 
When the current to terminal 11 is i. creased to 3.92 ma, the load voltage shall be maximum 
(within 1.4 vdc of the applied dp volt. ). When the current to terminal 11 is maintained at 4 ma 
and the current to terminal 12 is decreased to 3.6 ma, the load voltage shall be minimum. When 
the current to terminal 12 is increased to 11. 76 ma, the load voltage shall be maximum. 

3-3 1.4.4 A larm Operation. When voltages of 2.50 vdc are indicated on meters M2 and M 8 , 
with currents of 4 ma ±2 percent 12 ma ±2 percent flowing through terminals 11 and 12 , respec- 
tively, and when M2 voltage is then increased to a value between 4.25 vdc and 4. 7 o v c, e 
output voltage shall switch from maximum (within 1.4 vdc of the applied dc voltage) to minimum 
(less than 3.0 vdc). When the M2 voltage is then decreased to a value between 3.75 vdc and 
3 0 vdc, the output voltage shall switch from minimum to maximum. When the M2 voltage is 
decreased to a value between 0. 75 vdc and 0.25 vdc, the output voltage shall switch from maximum 
to minimum. Increasing the M2 voltage to a value between 1.25 vdc and 2.0 vdc shall cause the 


When voltages of 2.50 vdc are indicated on meters M2 and M 8 , with currents of 4 ma ±2 percent 
and 12 ma ±2 percent flowing through terminals 11 and 12, respectively, and when the M 8 
voltage is then increased to a value between 4.25 vdc and 4.75 vdc, the output voltage shall 
switch from maximum to minimum. 
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Type I: 20±2V rms 3200±32 cps 


Type II: 21±3V rms 3200±32 cps 



R1 = 500 ohm; 
R? = 7^0 ohms 
R3 - Part No. 


10 turn potentiometer 

c % f I ’fl’’ 

1010604-22 (1K,1^,1W) 


R4 R5 = 5K potentiometers 
R6.R7 = Part No.10T0377-S3? ' 

(1K,0.1<,VO 

R3 = 1.5K, c %, 2W, non-inductIve 
R9 r 15.5 ohms, 3*, ^W, non-inductive * 
RIO = 500 ohm, 10 turn potentiometer 
Rll = 750 ohms, 5*, 4 '* . . , 

R12,HI3 = 100 ohms, 0.01%, |W (each) 


Ml - o-lOO ma thermocouple mill 1- 
ammeter (Weston 62? or equiv, 
M2 ' f1t ,K4,y 0 ‘ = o-lOV dc differen¬ 
tial voltmpter (J.Fluke 8030. 
0.02^ accuracy or equiv.) 

M5 r 0-30 ma dc milliammeter, 3^* 
500 ohm ma\imum impedance 
M6 - 6-507 dc voltmeter, 3* 

M7 = 0-150 ma clamp-on dc milll- 
ammeter, x /° 

CR1.CR?,CR3,CR4 = Part No.! 010^62 
(1N6A0 ii:de) 

Q1 = Part No. 1010273-1(2H1724A) 


Figure 1. Test Setup 
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When the M8 voltage is then decreased to a value between 3. 75 vdc and 3.00 vdc, the 
outputvc'.tage shall switch from minimum to maximum. When the M8 voltage is decreased 
to a value ^tween 0. 75 vdc and 0. 25 vdc, the output voltage shall switch fr~m maximum 
to minimum. Increasing the M8 voltage to a value between 1.25 vdc and 2.«M> vdc^shall 
the output voltage to switch from minimum to maximum. Dccrca-i g th. M £ ’ 

£ IhallTe . When the M8 voltage is then increased to 3.60 vdc, the output 

shall remain a maximum. 

, 4 S TtaoknD Ooeraticn. When SI is open and S2 is closed, when no current is flowing 
through ter minals 5, and TCa nd when currents of 4 ma 42 percent and 12 ma ± 2 percent we 
flowing through terminals 11 and 12, respectively, the output voltage shall be maximum (within 
2 0 vd S c of the applied dc voltage) for all voltages between 0.00 and + 3.40 vdc mdicated on _ 

M2 and the transistor base current shall be at least 80 ma. The output voltage shall be less than. 
30 mv for all voltages between 4.10 and 5.00 vdc. Indicated on M2. 

3- 3 1.4.6 Hte h Temperature Operation. The amplifier shall operate as specified in 

. ,','i , 3-3 1 4.4 and 3-3.1.4.5, after reaching thermal stability with the ambient 

temperature specified in 4-2.1 and again after reaching thermal stability with an ambient 
temperature of 150“ ±5”F. When the ambient temperature is returned tc tha. specified n. 

4- 2.7 and after thermal stabilization occurs, the amplifier shall again operate as specifi. . 
(Note: CB1, CR2, CR3, CR4, R3, R6, R7, and Q1 shall be in the same environment as the 

amplifier at all times). 

3-3.2 Environmental Requirements^ The amplifier shall be capable of meeting 
ments of Specification N&-1002059. Vhen a particular requirment of Spec.fication ND-1 
includes the amplifiers' capability of operation while being subjected tv an 

shall be construed to mean that the following input and output requirements shall be met under 
standard operating conditions as defined in 6-1.1. 

a) Current from the 28+2, -3 vdc source shall not exceed 23 ma at any time. 

b) Current from the following sources shall not exceed 100 ma ai any time: 

(1) Type I: 20±2V rms 

(2) Type II: 21±3V rms 

c) Transistor base current shall be at least 70 ma at all times. 


3-3.3 Design Requirements 

3 _ 3 . 3 . i Tnt*rchangeability. Unless otherwise specified, the amplifier and its component 
parts shall be physically and functionally interchangeable without selection cr fitting. 

3-3 3 2 R liability. Hie amplifier shall be capable of operating a minimum of 20,000 consecu¬ 
tive' hour s witheut ~maintenance under any combination of conditions specified herein and shall 
have a maximum failure rate of 0.5 failures per 1,000,000 hours. 

3-3.3.3 Radio interference Suppression. The suppression of radio noise and interference 

shall be considered in the design of the amplifier. 

3-3.3.4 Flammable Materials. Materials which may be. ignited Qr cause an 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Unless otherwise specified herein, the supplier is responsible for the 
performance of all inspection requirements prior to submission for NASA .Inspection aud 
acceptance. Except as otherwise specified, the supplier may utilize his own facilities or 
any commercial laboratory acceptable to NASA. Inspection records of the examinations a..d 
tes ;.3 shall be kept complete and available to NASA as specified in the contract or order. The 
supplier shall conform to Class 1 of Specification ND 1015404. 

4-1. l Acceptance Tests . These tests shall be accomplished on each amplifier being 
submitted for acceptance under the contract. Acceptance test data on each unit accepted 
must accompany shipment to the purchaser. Acceptance tests shall be witnessed by the 
cognizant government inspector, a representative of the purchaser, or as the purchaser 
may direct in the procurement order. These tests are detailed in paragraph 4-2. Failure 
of the amplifier to comply with these requirements shall result in rejection of the item or 
lot of items. 

4-1. 2 Qualifi^atl™ are R^qnaLficatwn T» sts. Qualification and requalification t-?sts shall 
be accomplished at a NASA designated activity. These tests, as outlined ir paragraph 4-3, 
shall be conducted after the award, of the contract to determine that the production will rn< >t 
all requirements of this specification. Acceptance shall be based on no defects in the amplifier. 

Failure of the amplifier to comply with these requirements shall result in the rejection of the 
lot or the cessation of production, as determined by the procuring activity. 

4-2 ACCEPTANCE TESTS 

4-2.1 Test Conditions . Unless otherwise specified herein, the amplifier shall be subj. ctcd 
to tests under the following ambient conditions: 

Temperature 25± 10°C 

Relative Humidity Not more than 90% 

Barometric Pressure 28 to 31 in. Hg 

4-2.2 Test Power. The following electrical inputs, as measured at the input of the unit 
under test, are necessary for testing this item: 

(a) Type I: 20 ±2V rms, 3200 ± 32 cps, square wave, center tapped, 2.0 watts 
maximum power. The square wave shall have a rise time of 20 p seconds 
maximum and a balanced duty cycle within 5.0 percent. 

(b) Type II: 21±3V rms, 3200±32 cps, square wave, center tapped, 2.0 watts 
maximum power. The square wave shall have a rise time of 20 n seconds 
maximum and a balanced duty cycle within 5.0 percent. 

(c) 28 + 2, -3 vdc 

(d) 6. 00±. 06 vdc 
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4-2 7.2 Output. Adjust potentionmeter R1 and RIO for ind *<r ati ° na fV?* « V *vdr 
* -o tu t o nnri~M 8 resDectivelv. Adjust potentiometers R4 and Ru for 0.4 vdc 
”T cated P on m:lers K anJV respectively. The load voUage 

^ measured In meter M6. shall be within 1.4 vdc of the applied dc voltage. The 
transistor base current measured on meter M7 shall be at least >0 ma dc. 

7.S Rridee Current Alarm. Adjust R1 and RIO for 2.5 vdc readings^on M2_ 

,, 1S resDectivelv. AdjustTU for a 0.4 vdc reading on M3. Adjust R5 for a 
? 2 vdc readill on M4. Readjust R4 for a 0.12 vdc reading on M3. The load 
voltave (M6) shall be less than 3.0 vdc. Readjust R4 for a 3 » adm ® °" 

M3. The M6 reading shall be within 1.4 vdc of the applied dc voltag . 

Readiust R4 for a 0.4 vdc reading on M3. Decrease the voltage indication 

^^^.^rwi^V4 vde 

of the applied dc voltage. 

4-2.7.4 Alarm Operation. Alarm operation shall be checked by performing the 
steps specified below in the sequence indicated; 

a) Adjust R4 and R5 for 0.392 vdc and 1.176 vdc readings on M3 and 
M4, respectively. 

Adjust R1 and R10 for 2. 5 vdc readings on both M2 and M8. The 
load voltage (M6) reading shall be within 1.4 vdc of the applied dc 
voltage. 

Adjust R1 for a 4.15 vdc reading on M2. The M6 reading shall be 
within 1,4 vdc of the applied dc voltage. 


b) 


c) 


d) 


e) 


g) 


h) 


i) 


j> 


k) 


Adjust R10 so that the reading on M8 is gradually^ ncreased to ^ 

4. 75 vdc. The M6 reading shall decrease to a vali of 3.0 vdc or 
less when the M8 reading is between 4. 25 and 4.75 vdc. 

Adjust R1 for a 2. 5 vdc reading on M2. The M6 re^ ng shall 
be 3.0 vdc or less. 

Adjust R10 so that the voltage on M8 is gradually decreased to 3.00 
vdc. The M6 reading shall increase to a value within 1.4 vdc of the 
applied dc voltage when the M8 reading is between 3.75 and 3.00 vdc. 

Adjust R1 for a 0.85 vdc reading on M2. The M6 reading shall be 
within 1.4 vdc of the applied dc voltage. 

Adjust R10 so that the voltage at M8 is gradually decreased to 0. 25 
vdc. The M6 reading shall decrease to a value of 3.0 vdc or less 
when the M8 reading is between 0.75 and 0.25 vdc. 

Adjust R1 for a 2. 5 vdc reading on M2. The M6 reading shall be 
3.0 vdc or less. 

Adjust R10 so that the voltage at M8 is gradually increased to 2 .00 
vdc. The M6 reading shall increase to a value within 1.4 vdc of the 
applied dc voltage.when the M8 reading is between 1.25 and 2.00 vdc. 

Adjust R1 for a 0.85 vdc reading on M2. The M6 reading shall be 
within U4 vdc of the applied dc voltage. 
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l) Adjust RIO so that the voltage at M8 is gradually increased to 

3. 60 vdc. The M6 reading shall remain within 1.4 vdc of tne applied 
dc voltage. 

m) Adjust R4 and R5 for 0.408 vdc and 1.224 vdc readings on M3 and 
M4, respectively. 

n) Repeat steps "b)" through "l)" above. 

4-2. 7.5 Backup Operati on. Adjust R1 and RIO for 2.5 vdc readings on M2 and 
M8 respectively. Adjust R4 and R5 for 0.4 and 1. 2 vdc readings on M3 and M4 - 
respectively. Move switch SI to the open position and switch S2 to the closed 
position. Vary the voltage reading on M2 from 0 to 5.0 vdc by varying R1 while 
monitoring M6. The output voltage as indicated on M6 shall be within2,0 vdc of 
the applied dc voltage for all M2 voltages between 0 and 3.4 vdc and less than 30 
in vdc for all M2 voltages between 4.1 and 5.0 vdc. 

4-2.7.6 High Temperature Operation. After the tests specified in 4-2.7.3, 

4-2.7.4, and 4-2. 7. 5 have been performed in the ambient temperature specified 
in 4-2.1, these tests shall be repeated when the amplifier attains thermal stability 
in an ambient temperature of 150° ±5°F. These tests shall then be repeated 
again after the amplifier attains thermal stability when the ambient temperature 
is returned to that specified in 4-2.1. (Note: CR1. CR2, CR3, CR4, R3, R6. 

R7, and Q1 shall be in the same environment as the amplifier at all times.) 

4-3 QUALIFICATION AND REQUALIFICATION TESTS. Qualification and 
requalification testa shall be performed in accordance with Specification ND-1002059. 
When the amplifier operation is included as a condition in a test in Specification 
ND-1002059, the amplifier shall be operated i nder standard operating conditions 
(see 6-1.1). The following inputs and outputs -hall be monitored and shall be as 
specified below: 

a) The 28 +2, -3 vdc current (M5 in Fif 1) shall not exceed 23 ma 
at any time. 

b) The current (Ml in Figure 1) of the following sources shall not exceed 100 ma 
at any time: • 

(1) Type Is 20±2V rms 1 

(2) Type It 21±3V rms . r f m i ♦ . 

c) The transistor base current (M7 in Figure 1) shall be at least SO ma when 
the load voltage (M6) is wi in 1.4 vdc of the applied dc voltage. 
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APOLLO G&S Specification 
PS-1018900-E 

4. 2. 7. 2 Output. Adjust potentiometer R1 and H10 for indications of 2. 5 vdc on meters M2 and 
M8, respectively. Adjust potentiometers R4 and R5 for 0.4 vdc and 1.2 vdc as indicated on 
meters M3 and M4, respectively. The’ load voltage, as measured on meter Mb. shall be within 
1.4 vdc of the applied dc voltage. The transistor base current measured on meter M7 shall be 
at least 80 ma dc. 

4 _ 2 -7-3 Bridge Current Alarm. Adjust R1 and RIO for 2.5 vdc readings on M2 and M8, respec¬ 
tively. Adjust R4 for a 0. 4 vdc reading on M3. Adjust R5 for a 1. 2 vdc reading on M4. Readjust 
R4 for a 0.12 vdc reading for Types 1 and II at 22\ and for a 0.10 vdc reading for Type II at 24V 
on M3. The load voltage (Mb) shall be less than 3. 0 vdc. Readjust R4 for a 0.38 vdc reading on 
M3. The M6 reading shall be within 1.4 vdc of the applied dc voltage. 

Readjust R4 for a 0.4 vdc reading on M3. Decrease the voltage indication on M4 to 0.392 vdc 
for Types I and II at 22V and to 0.300 vdc for Type II at 24V by adjusting R5. The M6 reading 
shall be less than 3. O vdc. Readjust R5 for a 1.176 vdc reading on M4. The M6 reading shall 
be within 1.4 vdc of the applied dc voltage. 

4_2-7-4 Alarm Operation. Alarm operation shall be checked by performing the steps specified 
in the sequence indicated: 

a) Adjust R4 and R5 for 0. 392 vdc and 1.176 vdc readings on M3 and M4, respectively. 

b) Adjust R1 and R10 for 2. 5 vdc readings on both M2 and M8. The load voltage (M6) 
reading shall be within 1,4 vdc of the applied dc voltage. 

c) Adjust R1 for a 4.15 vdc reading on M2. The M6 reading shall be within 1.4 vdc of the 
applied dc voltage. 

d) Adjust R10 so that the reading on M8 is gradually increased to 4. 75 vdc. The M6 reading 
shall decrease to a value of 3.0 vdc or less when the M8 reading is between 4. 25 and 
4.75 vdc. 

e) Adjust R1 for a 2. 5 vdc reading on M2. The M6 reading shall be 3. 0 vdc or less. 

f) Adjust R10 so that the voltage on M8 is gradually decreased to 3. 00 vdc. The M6 reading 

shall increase to a value within 1. 4 vdc of the applied dc voltage when the M8 reading is 
between 3. 75 and 3. 00 vdc for Types I and II at 22V and between 4.10 and 3.00 for Type II 
at 24V. , 

g) Adjust Rlfor a 0. 85 vdc reading on M2. The M6 reading shall be within 1.4 vdc of the 
applied dc voltage. 

h) Adjust R10 so tha* the voltage at M8 is gradually decreased to 0. 25 vdc. The MB reading 
shall decrease to a value of 3.0 vdc or less w f hen the M8 reading is between 0. 75 and 

0. 25 vdc. 

i) Adjust R1 for a 2. 5 vdc reading on M2. The M6 reading shall be 3. 0 vdc or less. 

j) Adjust R10 so that the voltage at M8 is gradually increased to 2. 00 vdc. The M6 reading 
shall increase to a value within 1.4 vdc of the applied dc voltage when the M8 reading is 
between 1. 25 and 2.00 vdc for Types I and 11 at 22V and between 0.90 and 2.00 vdc for 

• Type II at 24 V. 

k) - Adjust R1 for a 0. 85 vdc reading on M2. The M6 reading shall be within 1. 4 vdc of the 

applied dc voltage. 
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/. /ntepppet dpaw/ng /n accopdance ww m/l-d- 70327 . 

2. Psd P4 70 BE SELECTED PEG ATP 10/8900 BEFOBE /N/T/AL 
ENCAPSULATION. BANGS OP VALUES FPOM SOO ONMS TNPU 3X. 

TP/0 PES/STOPS MAY BE USED TO GET VALUE NEEDED. PEP 
PAPT NO. /C/OG94. 

3. /DENT/FY L/5/NG OPAW/HG NO., PEV/S/ON LETTEP, SEP/PL MO. ^ 
MANUFACTUPEP 5 SYMBOL PEP ND/0020/9. 

4. ENCAPSULATE W/7N EPOXY* PEP ND1002036, CUB/A/G CYCLE B. 

5. ASSEMBLY 70 MEET ALL BEGU/EEMSAJTS OP PS 90/8900. 

6. SCLDEP//JO CP ELECTP/CAL CONNECTIONS TO BE /A/ ACCOPDANCE 
W/TN MIL-STD-440, W/TH SN GO A/PAP 2 SOLDEP PEP QQ-S-57/. 

7. SOLDEP CC/EP ASSEMBLY TO CASE PEP M/L-S-G872A W/TN SNSO 
WRAP 2 SOLDEP PEP QQ-S-571. 

8. MAPX TEPM/NAL NUMSEPS AS SHOWN PEP ND/0020/9 $ NDI002IZ2 
TYPE U CLASS I. 

9. F/N/SH: V/NFL-WASN PEP M/L-C-/S32S £ Z/NC CPPOMATE PP/MEP 

PEP M/L-P-8S8SA, PA/NT BlACP SEM/-GLOSS ENAMEL 
T7-E-529 CLASS 3 COLOP Z703B PEP PED-STD-595. 

/0. P5 TO BE SELECTED PEP ATP t0/8900 AFTEP INITIAL ENCAPSULATION. 
PA/uGE OP /AcuBS FPOM /OX TNPU GOP ON MS. TWO PES/STCPS 
MAY BE USED TO GET VALUE MEEDED. PEP PAPT NO. /0/OG94. 

II. P8 TO BE SELECTED PEP ATP 1018900 APTEP INITIAL ENCAPSULATION. 
PANSE CF VALUES FPOM 4 X 7NPU 40X ONMS. TWO PES/STCPS 
MAY BE USED TO GET VALUE NEEDED. PEP PAPT NO. ZO/C694. 

/Z. P2 7V DESELECTED PEP ATP/0/B9OO AFTEP /N/T/AL ENCA PSULV?T/DAV. 
PANGE OF VALUES FPOM 200 ONMS TNPU 5X OHMS. TWO PES/S70PS 
MAYBE USED 70 GET VALUE NEEDED. PEP PAPT NO. /0/O694. 

13. P7 7V BE SELECTED PEP ATP/0/89O0 APTEP INIT/AL ENCAPSULATION. 
PANGS OP VALUES PPOM 2X TNPU 20 X ONMS. TWO PES/STOPS 
MAY BE USED 70 GET VALUE NEEDED . PEP PAPT NO. /0/0&94. 

/4. P/5 TO BE SELECTED PEP ATP /0/&900 PP/OP TO ENCAPSULATION. 
PANGS OP VALUES PPOM SO ONMS TNPU 300 ONMS. TWO 
PES/STOPS MAY BE USED TO GET VALUE NEEDED. PEP PAPT NO. 
IOIO&94. 

15. INSULATE ElECTPZCAL COMPONENTS PPOM CASE W/TN A .007 GPAY 
F/3EP SHEET PEP M/L-I-G9SA TYPE P W/TN A MINIMUM D/ELECTP/C 
STPENGTN OF 260 VOLTS PEP M/L. 

96. CENTEP IDENTIFICATION PLATE OVEP POTT/NG HOLE. 

17. NUMBEPS SHOWN APE FOP PEFEPENCE ONLY. 

18. PG 70 BE SELECTED PEP ATP 1018900 PP/OP TO ENCAPSULATION. 
PANGS OF VALUES FPOM SO ONMS TNPU /OO ONMS. TWO PES/STOPS 
MAY BE USED 70 GET VALUE NEEDED. PEP PAPT NO. /0/0693. 

19. WINDING PES/STANCE FOP ACCEPTANCE TESTING" 

TEPM/NALS: /0 d H IS ONMS ±30% 

!Z d /3 G.ZS ONMS ±30% 

3 d 4 /0.05X ONMS */% 

6 6 6 /0.0SX ONMS ± /% 

20 FOR THE -OOO AND -0/1 CONFIGURATION • 

P/6 $ P/7 TO BE SELECTED PEP ATP 10/8900 APTEP INITIAL 
ENCAPSULATION. PANGS OP VALUE PPOM O OHMS TNPU SX ONMS. 
TWO PES/STOPS MAY BE USED TO GET VALUE NEEDED . PEP PAPT 
NO. /0/OG94 FOR P/7. PEP PAPT NO. /0/0604- FOR /?/G. 

21. P/9 TO BE SELECTED PEP ATP /0/89OO APTEP INITIAL ENCAPSULATION. 
RANGE OF VALUES PPOM SOO ONMS TNPU/OP OHMS . PEP PAPT NO. 
1010694'. 

It pzc 70 BE SELECTED PEP ATP /C /89O0 PP /DP TO ENC A P S ULATION^- 
PANGS DEVALU ES FP O M t TO S OHMS .— 

23. FOP THE -02t CONFIGURATION ONLY’RIG TO BE SELECTED PER 
* ATP/0/690O AFTER INITIAL ENCAPSULATION. RANGE FRO/A O OHMS 
THROUGH SV OHMS. TV/0 RESISTORS MAY BE USED TO CET VALUE 
NEEDED . PER PART NO- 1010604. 
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1. SCOPE 

1-1 PURPOSE. This specification establishes the requirements for the 
procurement of the Temperature Alarm and Backup Control Amplifier 
hereafter called amplifier. 

2. APPLICABLE DOCUMENTS 


2-1 EFFECTIVE ISSUES. The following documents of the issue in effect 
on the date of invitations for bids form a part of this specification to the 
extent specified herein. 

SPECIFICATIONS 


Military 

MIL-P-116 


Preservation, Methods of 


MIL-E-17555 

Apollo GAN 
ND-1002023 

ND-1002059 

ND-1015404 


ND-1002019 


Electronic and Electrical Equipment and 
Associated Repair Parts, Preparation 
for Delivery of 


Procedure for Serialization of Components, 
Assemblies, etc.. for Apollo Guidance 
and Navigation equipment. 

Qualification Specification. Magnetic 
Amplifiers 

General Specification, Configuration. 
Process and Quality Control Requirements 
for Suppliers of High Reliability Articles 
for Use in Spacecraft and Supporting 
Equipment. 

Marking, General Specification for 
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1. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327 

2. UNLESS OTHERWISE NOTED 1 

ALL RESISTOR. VALUES ARE IN OHMS 
ALL CAPACITOR VALUES ARE IN L[FD 

3. SOLDERING OP ELECTRICAL- CONNECTIONS TO BE IN ACCORDANCE 
WITH MiL-S-6672 WITH SN60 WRAP 2. 

4. USE ATTACHED LEADS(LeAD IDENTIFICATION PER DWG NO. lO16901). 

5. FOR INFORMATION REGARDING R3, R4, R5, RG, R7, R8,Rl2, RI5, RlG, RlT RI9 
ANDRZO SEE NOTES ON DRAWING 1016900. 
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4- -IDENTIFY USING NASA DRAWING NO.>REV LETTER AND 

MANUFACTURERSSYM PER NO 1002019 ON BACK OF PLATE. 
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I. INTERPRET DWG m ACCORDANCE WITH MU.-0-7O32T. 

*. MACHINING STANDARDS IN ACCORDANCE WITH HO 1001078. 

3. REMOVE BURRS IH ACCORDANCE WITH ND1002073. 

4. FINISH *\yUNLESS OTHERWISE SPECIFIED. 

3. CHEMICAL FILM PER M1L-C-554I. 

4. PAINT FRONT AND EDGES ONE COAT TT-E-523 CLASS B, COLOR 
NO.24440 OF FED-STD-535 PER M\L-r-\A012, 

P5l 3»TYPE I EXCEPT THAT WWL-C-554\ F'LM MUST BE ELECTRVCALLY CONDUCTIVE. 

76. -REAR OF PANEL: BILK-SCREEN OR RUBBER STAMP ALL CHARACTERS-125 HIGH IN BLACK, 
t-FRONT OF PANEL* ENGRAVE ALL CHARACTER ft* LINES AS FOLLOWS; 

1) .!25 HI6H:--018 STROKE WIDTH »• 0\O DEEP. 

2) .181 HIGH.- .025 STROKE WIDTH* .OlO DEEP. 

3) .312 HIGH *-.033 STROKE WIDTH * .OlO DEE?. 

-ft LINES .022 WIDE * .010 DEEP. 

S)FILL IN ALL CHARACTERS 3c LINES WITH BLACK STENCIL PASTE ; PER ND \0©2©l«> 

6.ALL CHARACTERS TO BE IN ACCORDANCE WITH MS 33556. 

9. IDENTIFY USING NASA PART NO.,REVISION LETTER*MANUFACTURERS SYMBOL PER NDI0020I9- 
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NOTES: ... 

ZI INTERPRET DWG IN ACCORDANCE WITH MtL-D-70S27 
r T G |25/ R i^ CV l\^ G STANDARDS IN ACCORDANCE WITH ND\002076 

0VER UNLE ^ OTHERWISE SPECVFtED 
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-^5. MATERIAL- ALUMINUM ALLOT HOO-jT-O , .020 TVUCK STOCK 
r . _ w PER EED SPEC QQ-A- 5&1 .TEMPER O 

— A.riN \SH- MATTE ALUMINUM LETTER\NG ON A SEM\*GLOSS 

R ED BACKGROUND PER FED-STD-SS5, COLOR NO.2U0S 
77.WHERE LOCAT\NG DIMENSIONS ARE NOT SHOWN* CHARACTERS 
- —-SHALL BE STMMETRVCALLT LOCATED AS SHOWN 

PM,T N0 -> RE ' 1 LCnE - R MFRS V*M PER NDV00201* 


9936101 


SYM ZONE 


REVISIONS 

DESCRIPTION 


DATE APPROVAL I 


\.500 


CAUTION - 

DO NOT TOUCH PELLICU 

SEE MAINT. MANUAL ND1021066 
. p 0R CLEANING INSTRUCTIONS 


-.250 



.MO *TTP 


J5GTYP 


•7250 


.250 R T7P 


LOOO 


FOR INFORMATION ONLY ] 

CLASS B RELEASE TOR No. 07/71 DATE 3 / ly /J 


ITEM QTY GOVERNMENT/NASA ^ CODC 

NO. REQD SYM NO ' KOLLSMAN PART NO. C0DE 

- 1 _IDENT 


NOMENCLATURE OR 
DESCRIPTION 


MATERIAL I SPECIFICATION 


UNLESS OTHERWISE SPECIFIED I KOLLSMAN INSTRUMENT CORPORATION 

mu ry eiftUB .... I-- L MHUPST _NEW YORK 


LIST OF PARTS AND MATERIALS 


DIMENSIONS ARE IN INCHES |KK 
[fractions | DECIMALS I *M 0 i»HpN 


—L" ^ - / drawn H GMWOUL nATc 3/u/c^ 

d’, 0 .r sc,LirH| s°' ,,,, '" <i - — 4 ^^ M, , >A 


C»0200705 80 


SEE NOTES 5^6 


ioni>74 ioi^si _ 

NEXT ASSY USED ON CONTRACT 

APPLICATION 


IapprovalV 


I NASA APPROVAL 


I MIT APPROVAL. 


MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


PLOT, CKUTTON 


S| 


I CODE IDENT NO.I SIZE I NASA NUMBER 


SCALE \ l | WEIGHT 


IO\^28G 


ACTUAL l SHEET \ OF I 


V t 
















' -.f—r* tj*- -i 


L -' 


' % i 


NOTES 

|. INTERPRET t>W<S IU ACCORDANCE WITH MlL-D-70327- 

2. MACHINING STANDARDS IN ACCORDANCE WITH HD 100 2078. 

3. REMOVE BURRS >H ACCORPANCE WITH HD \0OEO7S. 

4. FINISH.‘^UNLESS OTHERWISE^ SPECIFIED. 

S FINISH: a.) CHEMICALFILM PER MIL-C-554i:,:^r^ZIZ=Z_“'' 

.. APPLY TWO (2) COATS OF GRAY ENAMELrz:rZ“~ 

- -- -roLOR KIO. 2feZ5l PER FED-STD-595 _7.'_ 

6. IDENTIFY. USING NASA DWG.NQ^REY LETTER 4ril_l.*. 1 
. MFR'S SYM PER NDI0020I9 _ Z—11 - 
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totes: 
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notes: 

1- INTERPBET DWG PER MIL-D-T0327 

2- CkSTING 70LER4NCE TO BE t.oatuP TO 4- INCUES 400 .OCA 
INCH PER INCH OVER 4 INCUES 

3- ML FILLETS AND CORNER CLOU TO BE .Z50Q.ONVJESS 
OTUERWISE SPECIFIED ..... 
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NOTES • II . _ 

1. ) INTERPRET DWG. IN ACCORDANCE WITH MIL-D-70327. _ „ 

2. ) PLATE SMALL CONFORM TO MIL - P-15024 TYPE '"A OR TYPE M 
3o FINISH*. MATTE ALUMINUM LETTERING ON A SEMI-GLOSS 

__ RED BACKGROUND PER FED-STD-595,COLOR N0.21105. 

4. ) MATERIAL: ALUMINUM ALLOY 1100 TEMPO,PER Q.Q-A-5GI 

~ .020 THICK " 

5. ) WHERE LOCATING DIMENSIONSIRwt NOT SHOWN £UNRkCTEUS_ 

SHALL BE SYMMETRICALLY LOCATED AS SHOWN. 

6. ) IDENTIFY USING NASA DWG NO. REV LETTER $. MFR'S SYMBOL 

__ PER NDI0O20I9 ON BACK OF PLATE. - 
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MOTES'- 


I.INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-T033T. 
2.EN6RAVE CHARACTERS .OG2 HIGH » .OIO MAX DEEP & 

(A) FILL IN WITH BLACK STENCH. PASTE. 
v 3' USE BLANK NO. 10191*70 

4.IDENTIFY USING NASA DRAWING NO., REV LETTER AND 
MANUFACTURER'S STM PER ND 1002019 ON BACK OF PLATE- 
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NOTES’. 

I.INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

2. ENGRAVE CHARACTERS .125 HIGH <* .OlO MAX DEEP & 
Flit IN WITH BLACK STENCIL PASTE. 

3 . USE BLANK NO. 1009170 

4.IDENTIFY USING NASA DRAWING NO., REV LETTER AND 
MANUFACTURER’S STM PER NDI0020I9 ON BACK OF PLATE. 
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NOTES— 

h INTERPRET DWG IN ACCORDANCE WITH MIL-D-70327 
2 .) GENERAL MACHINING STANDARDS PER NDIOO2078. 
3> IDENTIFY USING NASA DWG NO.,REV LETTER * 

. _MFR'S SYM PER ND10020I9. 
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REVISIONS 

DESCRIPTION 
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NOTES: 

t. INTERPRET DWG IN ACCORDANCE WITH 
MIL-D-7032.7 

a. ALL 5URFACES SHALL BE TREATED 
AND FINISHED IN ACCORDANCE WITH 
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3- REMOVE BUR65 PEO MO 1002073 
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NOTTS: 

I. INTERPRET DWG IN ACCORDANCE WITH 
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NOTES: 

i INTERPRET DWG IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

L GENERAL MACHINING STANDARDS IN ACCORDANCE WITH 
NDI002078 

3 FINISH ALL OVER UNLESS OTHERWISE SPECIFIED 

4 REMOVE BURRS IN ACCORDANCE WITH ND1002079 

5. WELDING: ALL GROOVE AND FILLET WELDING TO BE IN 
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NOTE6J 

L INTERPRET DWG IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 
t GENERAL MACHINING STANDARDS IN ACCORDANCE WITH 
NDI002078 
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NOTES: 

1. INTERPRET DWG IN ACCORDANCE 
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NOTES 

L INTERPRET DRAWING IN ACCORDANCE WITH Mll-D-70327 
8. WHB4 EYEPIECES ARE RENO/ED FROM OPTICAL UNIT IOIIOOO 
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